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IHosicHuTeIBbHAS 3anIMCKA

Pabouas mporpamMMa Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHHs COCTAaBJICHA Ha OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOTPAMMBEI,
npezcTaBieHHbIX B DenepanbHOM TOCYIapCTBEHHOM OOpPa30BaTEbHOM CTaHAApPTe OCHOBHOTO OOIIEro
00pasoBaHMs, YTBEP)KJASHHOTO MIprKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku PO Ne 287 ot 31.05.2021, ¢
yuetoM [Ipumepnoii mnporpammel BocnuTanusi, OCHOBHOH oOpa3zoBaTenpHOW mporpammel MOY
Uypukosckas OOII ocHoBHOrO 00111€TO 00pa3oBaHus, AJANITHPOBAHHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus MOY Uypukosckas OOLL, npumepHoii paboyeii mporpammsl IHCTUTYTa CTpaTeruu pa3BUTHS
obpazoBanus Poccuiickoit Akanemun oopazoBanus M, 2021

B COOTBCTCTBHUU C

- [lonoxxennem o paboueil mporpamme ydeOHoro mnpeamera, kKypca MOY Uypukosckas OOI u
OPUEHTHPOBAaHAa Ha pealM3alldi0 B LEHTpe O00pa3oBaHMsA E€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOil
HanpasieHHocteil «Touka pocta», cozgannoro Ha 6aze MOY Uypuxosckas OOILI ¢ nensio pa3BuTus y
00yyaroIuXxcs eCTECTBEHHOHAYYHON, MaTeMaTH4eCKOM, HH()OPMAIIMOHHON IPaMOTHOCTH, ()OPMHUPOBAHUS
KPUTHYECKOIO U KpPEaTUBHOIO MBIIUICHUS, COBEPIIEHCTBOBAHUS HABBIKOB E€CTECTBEHHOHAYyUHOH H
TEXHOJIOTUYECKOM HampaBlIeHHOCTH, a TaKKe JI MPaKTHUYECKOW OTpabOTKH yuyeOHOro marepuaina Io
y4ueOHbIM TipeaMeTaMm «Dusukay,«Xumusy», «buonorus, « Texnomorus.

Ha o©0aze mentpa «Touka pocTta» obecrmeunBaeTcss peanu3anus 00pa30BaTEeNbHBIX MPOTpamMMm
€CTeCTBEHHOHAYYHOH ¥ TEXHOJOTMYECKOW HAampaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe oOpasoBaHus M C Y4YETOM pekomeHnanui DeneparbHOTO
omepatopa ydyeOHOro mnpeamera «Xumus». OOpa3oBaTelbHas pPOrpaMMa IO3BOJIIET WHTETPHPOBATH
peanu3yeMble 3/1eCh MOJAXOJbI, CTPYKTYpPY U COJEp)KaHUE MpPU OpraHu3aluu oO0ydyeHHs XUMUU B 8§—9
KJIaccaX, BBICTPOGHHOM Ha 0a3e JT000ro M3 JOCTYMHBIX Y4eOHO-MeToamueckux komruiekcoB (YMK).
Hcnons3oBanue 000pynoBaHUS IIEHTpa

«Touka pocTa» I03BOIAET CO34ATh YCIOBUA:
e ISl pacCUIMPEHUs COAEPKAHUS IIKOJIbHOTO XMMHUYECKOTO 00pa30BaHus;
e 1715 IOBBIIICHUS TO3HABATEJILHON aKTUBHOCTU O0YUaIOIUXCs B €CTECTBEHHOHAYUYHOM 00J1acTH;

e Ul Pa3BUTHS JUYHOCTH peOeHKa B mpolecce 00yueHHst XUMHHU, ero crnocoOHocTel, hopMupoBaHUs
U YJIOBJIIETBOPEHHUS COIIMATIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEN;

* 1A pa60TI>I C OZ[apéHHI)IMI/I IOKOJIbHUKaMH, OpraHru3alun uX pasBuUTUA B Pa3JIMYHBIX o0nacTIx
06pa30BaTean0171, TBOp‘ICCKOfI JACATCIIBHOCTH.

[Ipumenss uudposbie 1a00paTOpUn Ha YpOKaxX XMMUHU, yYaIIUECs CMOTYT BBIITOJIHUTH MHOKECTBO
1ab0paTOPHBIX pabOT U SKCIIEPUMEHTOB 110 ITPOTrpaMMe OCHOBHOM IITKOJIBI.
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OpTaHM3aIHAX, PACIIOIOKCHHBIX B CEIIbCKOH MECTHOCTH W MaJIBIX TOpoJiaX, IIEHTPOB 0Opa3oBaHUs
€CTECTBEHHOHAYYHOW U TeXHoJornueckoil HampaieHHocTell («Touka pocta») (yTBEp>KICHBI
pacnopsbkerreM MuHUCTEpCTBa MpocBenieHus Poccuiickoit @eneparuu ot 12 ssaBaps 2021 . Ne P-
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KpaTtkoe omucanue moaxoJoB K CTPYKTYPHUPOBaHUIO MarepuaiioB. B oOpa3oBarenbHOI mporpamme
(OIT)mpencraBieHbI CIEAYIOINE Pa3/IeIibl:
1. .Metobl U3yUyeHHs BEIIECTB U XUMUYECKUX SBJICHUHN. DKCIIEpUMEHTAJIbHbIE OCHOBBI XUMUH .

2. . IlepBoHauanbHbIe XUMUYECKUE TOHATHUSA . 3 . PacTBOpBI. 4.0CHOBHBIE KIaCChl HEOPTaHUYECKUX
coequHeHU. 5. Teopus BIEKTPOIUTHYECKON aucconmanuu. 6. XUMUYECKHE peakiuu. 7.
XHUMHYECKHUE 3JIEMEHTHI (CBOMCTBA METAJIOB, HEMETAJNIOB U UX COCTUHCHHUH ).

B ocCHOBY BbIIENIEHHS TaKUMX PAa3JeiOB 3aJ0KEH XHUMUYECKHUH SKCIEPUMEHT, TPAJAMIIMOHHAS CHUCTEMA
uzydeHuss xumud. OCHOBHOUW (hopMol y4eOHON AESITeTbHOCTU SBISIETCS XUMHUYECKUN OJKCIEPUMEHT,
MPOBOJIMMBIA B BHJIE JIA0OPATOPHBIX, MPAKTHUYECKHX pabOT W JeMoHcTpaiui. JleMOHCTpalmoHHBII
JKCIIEPUMEHT IIPOBOAUTCS B TOM CIIy4yae, €CIIM OH OIACEH JUISl BBITOJIHEHUS YYALIUMUCS UM UMEOLIHNICS
npuOop NPEICTaBICH B €AMHCTBEHHOM IK3EMILISIPE.
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st m3ydenus npeaMera « XHMHsSD» HA 3Tanie OCHOBHOI0 0011ero oopa3osanusi orsoautcst 136 yacos:
8 kiacc - 68 yacos; 9 kitacc —68 vacoB. [lanHas oOpa3oBaTelbHAs MPOrpaMMa 00ECIIeYNBACT YCBOCHUE
yUYAIIUMUCS BaKHEHITUX XMMUYECKUX 3aKOHOB, TEOPUIl M MMOHATUH; (OPMHUPYET MPEACTABICHUE O POJIU
XUMHH B OKPY>KaIOLIeM MUPE U KU3HU denoBeka. [Ipu 5ToM 0CHOBHOE BHUMaHUE YENAETCS CYUHOCTH

XUMHNYCCKUX peaKum”I U MCTOJaM UX OCYIICCTBJICHUA.

OI[HI/IM U3 OCHOBHBIX IIPUHIOUIIOB IOCTPOCHHUA MNPOrpaMMbl SABJIACTCA MNPUHLOUIT AJOCTYIIHOCTH
:‘)KCHepI/IMeHTaHBHBIC JAaHHBIC, IIOJYYCHHBIC YYallUMHUCS IIPU BBIIIOJHCHHH KOJIUYCCTBCHHBIX OIIBITOB,
MO3BOJIAIOT Yy4YalIUMCA CaMOCTOATCIBHO OCJIaThb BbIBOJbI, BBIABJIATH 3aKOHOMCPHOCTH. HOI[XO,HBI,
3aJIOKCHHBIC B COACPIKAHUE IIPOrpaMMBI Kypca, CO30ar0T H606XOI[I/IMBI€ yCJI0BUA AJI1 CUCTCMHOTI'O YCBOCHU A
ydyalmuMuUcss OCHOB HAYKHU, JJIA obecrneueHuUs Pa3BHUBAOICTO U BOCIIUTHIBAIOIICTO BO3I[€I\/JICTBI/I$I 06yqu1/1;1 Ha
JIMYHOCTDH Yy4allCrocs.

q)OpMI/IpyeMBIG 3HaHWA AOJI’KHBI CTAaTh OCHOBOM CHCTEMEI y6C)K,HeHI/II71 IOKOJIbHUKA, HCHTPAJIbHBIM AAPOM €TI0
HAay4YHOT'O MUPOBO33pPCHUA.

Onucanune MaTepuagbHO-TEXHUUECKOH 0a3bl LieHTpa « Touka pocTay,
HCII0JIL3YEeMOro 1JIsl peaan3aiuuodpa3oBaTe/ibHbIX MPOrPaMM B PAaMKAaX MpenogaBaHus XUMUH

Hugposasa (komnviomepnasn) nadbopamopus (L/I), nporpaMMHO-amnapaTHbIN KOMIUIEKC, JaTYMKOBAs
CUCTEeMa — KOMIUIEKT y4eOHOro 00OpyIOBaHHS, BKIIOYAIOUINI M3MEpHUTENbHBIH OI0K, MHTEepdeiic
KOTOPOT'O IO3BOJIAET OOECIeUnBaTh CBS3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, M HAOOp MAaTYMKOB,
PETUCTPUPYIOIINX 3HAUCHUS PA3TMYHBIX (U3UUYECKUX BEIUYHH.

Jlamuux memnepamypot naamuHoevlil — NPOCTON M HAAEKHBIM JaTUMK, NMPEJHA3HAYEH I U3MEpPEHUs
TEMIIEpaTypbl B BOJHBIX PACTBOPAX M B Ta30BBIX cpenax. Mimeer paznuunelii Auana3zon naMepenuit ot —40 1o
+180 -C. TexHuueckre XapakTEpUCTUKH JAaTYUKA yKa3aHbl B UHCTPYKIUU MO SKCIUTyaTanuu. Jamuux
memnepamypusl mepmonapHulii NpeIHa3HadeH st usmepenus remneparyp 10 900 °C. Mcnons3yercs npu
BBINOJIHEHUH PA0OT, CBA3aHHBIX C U3MEPEHUEM TEMIIEpATyp MIIAMEHH, IUIABJIEHUS U PA3JI0KEHHSI BEIIECTB.

Jlamuuk onmuyeckoit niomuocmu (Koaopumemp) — IpeiHa3HAUEH U1 U3MEPEHUS ONITUYECKON
IJIOTHOCTH OKPAILIEHHBIX pacTBOpoB. Mcnonb3yercs npu uzydeHun tem «PactBopb», «CKOpOCTh
XUMUYECKUX PEaKIUi», ONPEIeICHUH KOHIICHTPAIIUU OKPAIIEHHBIX HOHOB.

Jlamuux pH nipeHa3Ha4yeH JUIsl U3MEPEHUs BOJOPOIHOro nokasarens (pH) BoIHBIX pacTBOpOB B
Pa3JINYHBIX UCCIEIOBAHUAX OOBEKTOB OKPYKAIOIEH Cpeibl.

Hamuuk 3n1ekmponposoornocmu NPeAHAZHAYEH U1 U3MEPEHUS yIEIbHOU JIEKTPOIPOBOIHOCTH
JKUJKOCTEH, B TOM YHMCJIE€ M BOAHBIX PacCTBOPOB BewleCcTB. [IpumenHsercs npu U3ydeHUH TEOpUHU
3JIEKTPOJINTUYECKON JUCCOLMALINH, XapaKTEPUCTUK BOIHBIX PaCTBOPOB

Jlamuux x10puod-uono6 UCTioab3yeTcs sl KOJTHYECTBEHHOTO ONPEEICHHS COIepKaHus
MOHOB xnopa B BOJHBIX paCTBOan, II04YBCE, HpOJIYKTaX IINTAHU. K )IaTqHKy IIOAKJIFOYACTCA
noHocenekTuBHbIN ekTpo (MUCD) (paGouunit 3meKTpoT), TOTEHIIMAT KOTOPOTO 3aBUCHT OT KOHIICHTPAIIUU
OTIpENIeTIIEMOTO HMOHA, B JIaHHOM ciydae oT KoHmeHTpauuu aHuoHoB Cl'. Ilotenmuman MCD ompenenstor
OTHOCHUTEIILHO 3JIEKTPOJIa CPaBHEHUS, KaK MPABUIIO, XJIOPCEPEOPSHOTO.

Jlamuyuk hnumpam-uono6 NpeTHA3HAYCH ISl KOMTUYECTBEHHOTO OINPEIeTICHUSI HUTPATOB B Pa3INIHBIX
00BEKTaX OKPYKAIOIIEH Cpe/Ibl: BOJIE, OBOIIAX, GPYKTaX, KOJIOACHBIX U3/ICTHUAX U T.1I.

Mukpockon yughposoii npeHa3HAYEH IS U3y4YeHUS! (OPMBI KPUCTAIIIOB M HAOIIOACHUS 32 POCTOM
KpPUCTAJIOB.

Annapam o0na nposedenus xumudeckux peakyuit (AIIXP) npenHasHaueH Al TONydYeHUS U
JIEMOHCTpPAIIMK CBOWCTB TOKCHYHBIX ITAPOB U ra3oB . DTH BELIECTBA IOIYYaIOTCS B KOJIOE-peaKTope, U MpH
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HarpeBaHuu (uiau Oe3 HarpeBaHMs) Ta3000pa3HbIC BEIIECTBA MPOXOIAT yYepe3 IMOTJIOTHTEIbHbIE EMKOCTH
(HacaJK1) C pacTBOpAMH PEareHTOB, BCTYMAIOT C HUMU B peakiuio. M30bIToK ra3a nornomaercs sXuIKUMHA 1
TBEPIABIMU pEareHTaMu, a TaKXe AaKTUBUPOBAHHBIM YTIEM. AMMapaT dYalle BCEro HUCMOIb3YIOT s
MOJTyYEHUs U IEMOHCTPAIIUU CBOMCTB XJIOpa,

cepoBonopona. Ilpubop o0na Oemoncmpauuu 3a6UCUMOCHU CKOPOCHU XUMUYECKUX pPeaKuyuil om
PAa3nuuHbIX PaKmopoe VCNob3yIOoT IIPU U3YUYCHUH TEMBI

«CKOpOCTh XMMHMYECKOW peakiuu» U TeruioBoro s¢ddekra xumuuyeckux peaknuid. [IpubGop maér
BO3MO>KHOCTb 9KCIIEPUMEHTAJIbHO MCCIEA0BATh BIMSAHAE HA CKOPOCTb XMMHUUYECKUX PEAKLUM CIIELYIOIINX
(axTOpOB: MPUPOBI PEATHPYIONINX BEIIECTB, KOHIEHTPAIIMH PEarHpyIOIUX BEIIECTB, IOl TPAHULIBI
pa3zena (a3 B TIeTepOreHHbIX CHCTeMax (IOBEPXHOCTH CONPHUKOCHOBEHUS MEXKIY pPearupyromuMu
BEIIECTBAMH ), TEMIIEPATYyPhl, KaTaIu3aToOpa, HHTrHOUTOpA.

ITunemka-0o03amop — npucnocoOIeHUe, UCIIOIb3yeMOe B Ta00PaTOPHH ISl OTMEPHUBAHHUSI ONIPEICIEHHOTO
00béMa KHUAKOCTH. [IMMETKH BBITYCKAIOTCS IMEPEMEHHOTO W TOCTOSSHHOTO 00b&éMa. B  KOMILIEKTHI
O60p}’Z[OBaHI/I$I 1T MEOUINUWHCKHUX KJIIACCOB BXOIAT y,HO6HBIe MMUICTKU- A03aTOPbl OAHOKAaHAJIbHBIC,
MIO3BOJISIOIINE HACTPOUTH HEOOXOIUMBIA 00BEM OTOMPAEMOH KUIAKOCTH B TPEX PA3IMYHBIX JIHANIA30HAX.

bansa xombunupoeannas TpeqHa3HAUYEHA ISl HArpeBa CTEKSIHHBIX M (apdOpoBBIX COCYHOB, KOIna
TpeOyeTcsi co37aTh BOKPYI HarpeBaeMoro cocyAa paBHOMEpPHOE TeMIlepaTypHoe Iojie, H30exaTh
MCIIOJIb30BaHUsl OTKPBITOIO [IJIAMEHU U pacKal€HHOM 3nekTpuueckoi cnupanu. Kopnyc koMOMHMpOBaHHON
O6aHu cnenaH M3 amoMuHusA. JKuAKOCTHass 4acTh KOMOMHUPOBAaHHOM OaHM 3aKpbIBAaeTCs KOJIbLEAMU
Pa3IMYHOIO AMAMETPA.

Ilpuébop ona nonyuenun 2a306 VCNOIb3YETCS IS OIYUYEHHUS] HEOOJIBIIUX KOJIMYECTB Ia30B: BOJOPOAA,
KHCTIopo/ia (U3 MepOKCHIa BOIOPO/Ia), YTIAEKUCIOTro rasa.

Pabouas nporpamma no xumuu Juist 8—9 kiiaccos
¢ HCIO0JIL30BaHHEM 000pyaoBanus neHTpa «Touka pocra»

Ha 6a3e uentpa «Touka pocta» obecnieunBaeTcs peanu3anusi 00pa3oBaTeNIbHBIX IPOrPaMM €CTECTBEHHO-
Hay4YHOH W TEXHOJIOTMYECKOH HamlpaBlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TPEeOOBAHUSAMU
3aKOHO/ATeNbCTBA B chepe 0Opa3zoBaHus U ¢ yu€ToM pekomeHgannii depepanbHOro onepaTopa yu4eoGHOTo
npeaMera « XuMHsD.

OO0pa3zoBarenbHas IporpaMMa Mo3BOJIsIET HHTETPUPOBATh PeaIN3yeMble MOAXO0/Ibl, CTPYKTYPY M COJIepKaHHe
[P OpTraHu3alyy 00y4eHUsI XUMUU B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3e J1ito00To U3 TOCTYIHBIX yueOHO-
MeToaudecknx komriekcos (YMK).

Ucnonws3zoBanne o6opynoBanus «Touka poctay npu peanusainuu nannoi Ol mo3BosieT co3aarh yCiaoBHS:
-1JI1 paCIUPCHUA COACPIKAaHNA IKOJIBHOTO XUMHUYCCKOTI'O O6pa30BaHI/I$I;

-IJ1s1 IOBBIIIECHHS I0O3HABATENbHON aKTUBHOCTH 06yqafoumxc;1 B CCTeCTBeHHOHaquOﬁ O6J13.CTI/I;

-JUIsL pa3BUTHS JIMYHOCTH peO&HKa B Iporecce OOyYeHHMs XMMHHU, €r0 CIIOCOOHOCTEH,
(dbopMHpOBaHUS U YAOBIETBOPEHHSI COLIMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

-AJIsL pa6OTI)I C O)IapéHHI)IMI/I IOKOJIbHUKAaMH, OpraHru3al UX pa3BUTHUA B pa3JINYHbIX o0nacTIx
O6p330BaTCJ'IBHOI71, TBOquCKOﬁ ACATCIIBHOCTH.

HopMmbl oneHok 3a Bce BUABI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINOJIHEHUS TPeOOBAaHUI 3HAUUTEIHHO BHIIIE YI0BIETBOPUTEILHOTO: OTCYTCTBHE OIMIHNOOK,
KaK I10 TEeKyIeMY, TaK U 10 MpeAbIyleMy yueOHOMY MaTepuaity; He 0ojee 0JJHOro HelouéTa.



«4» — ypOBEHb BBITIOJHEHUSI TPEOOBAaHUI BBIIIE yIOBIECTBOPUTEIHHOTO: Hannune 2—3 omubok wi 4—~6
HE0YETOB IO TEKylLIeMy yuyeOHOMY Marepuaiy; He Oosee 2 ommOOK win 4 Helou€TOB IO MPOHJIEHHOMY
MaTepHaly; NCIOJIb30BAHNE HEPALIMOHATIBHBIX IPUEMOB pPELICHNs yUeOHOI 3a1aun.

«3» — JIOCTaTOYHBI MUHUMAJIbHBIA YPOBCHD BBITIOJHEHUS TPEOOBAHMIA, TIPEABSIBISEMBIX K KOHKPETHOM
pabote: He Oonee 4—6 ommboK unu 10 HenOUYETOB MO TeKylIeMy yueOHOMY MaTepuaiy; He 6oiee 3—5
omuOOoK uiu He 6os1ee 8 HEOUETOB O MPOHACHHOMY Yy4eOHOMY MaTepHay.

«2» — ypOBEHb BBINIOJHEHHS TPEOOBAHUN HUXKE YAOBICTBOPUTEILHOTO: Hanyue 0osee 6 ommobok miu 10
HEIOYeTOB II0 TEKyIIeMy MaTepuaiy; Ooinee 5 omumOOK wuiau Ooinee § HEIOYETOB MO IMPOHAECHHOMY
MaTepuaiy.

ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A _
YYEBHOI'O IPEAMETA «XUMUS» B OCHOBHOHU HIKOJIE

I/ISY‘ICHI/IC XHMHH B OCHOBHOM IIIKOJIC HaITpaBJICHO HA TOCTHXKE HUEC 06y‘{aI-OH_[I/IMI/ICSI JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U MPCAMCET HbIX PE3YJIbTATOB OCBOCHU A y‘-ICGHOI‘O npeamera .

JIMYHOCTHBIE PE3yJIbTAThI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS IPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJI€
00y4yeHMsI XMMHUU B €IMHCTBE y4eOHOM U BOCIIUTATEIbHON JlesiTeNbHOCTH OpraHu3alii B COOTBETCTBUU C
TpPaZULIUOHHBIMU POCCUMCKUMU COLMOKYJIbTYPHBIMU U JYXOBHOHPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU
B 00I1I€CTBE MTPaBUJIaMH U HOPMaMU IIOBEJICHUS, U CIOCOOCTBYIOT IIPOLIEcCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COLlMaIM3aly 00y4aromuxcs .

JInyHOCTHBIC PE3YJIbTAaThl OTPAKAIOT C(bOpMI/IpOBaHHOCTB, B TOM 4YHMCJIC B YaCTH:
HampuomuquKozo eocnumaHuA

1. IIECHHOCTHOI'O OTHOIIICHHUA K OTeLIeCTBCHHOMy Ky.]'II)TypHOMy, HCTOpI/I‘ICCKOMy n Hay‘-IHOMy
HACJIC/INIO, TIOHUMAHHUS 3HAYCHUS] XM MHUYECKOW HayKH B )KU3HU COBPEMEHHOTO O0IIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU WH(OPMAIIEH O MEePEIOBBIX JOCTIKCHUSIX M OTKPBITHSIX
MHUPOBOH M OTE€UYECTBEHHON XUMUH, 3aMHTEPECOBAHHO CTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa
1 00IIIeCTBa;

I'pasricoanckozo éocnumanus

1. NpEACTaBJICHUA O COMUAJIBHBIX HOPpMAX U IpaBUJIaX MEKINIHOCTHBIX OTHOIIICHUH B KOJITICKTUBC,
T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTHU ITPU BBITTOJIHCHUU y‘le6HLIX,
IMMO3HABATCJIIbHBIX 3a/la4, BBIIMMOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘~I66HI>IX ITPOCKTOB,
CTPEMIJICHHS K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIIU B IMTPOLECCE 3TOH yqe6H0ﬁ ACATCIIBHOCTH
TOTOBHOCTH OLICHHMBATh CBOE MOBEACHUE U IMOCTYIIKH CBOUX TOBapI/IHICI\/'I C MMO3UIIMHU HPABCTBCHHBIX U
IMPaBOBBIX HOPM C y‘{éTOM OCO3HaHUA HOCJ'ICI[CTBI/II\/'I IMOCTYIIKOB;

l[elmocmu HAYYHO20 RO3HARUA

1. MuUpPOBO33pEHYECKHX MPEICTABICHUH O BEIIECTBE U XUMHUUECKOM PEaKIUU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BU THsI HAYKH U COCTaBIAIOIIMX OCHOBY Ul IOHUMaHUs CYIIIHOCTH
HAy4YHOU KapTUHBI MUpa; PEACTAaBIECHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOIbI,
B3aUMOCBS35X YEI0BEKA C IIPUPOJHOU CPEAOH, O POJIM XUMUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

2. TO03HaBaTeJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYEHNE HOBBIX 3HAHUN MO XUMUH, HEOOXOAUMBIX
JUIsl 0ObSICHEHUSI HAOJI0JaeMbIX MTPOLIECCOB U SIBICHUI;

3. TMO03HaBaTeJIbHON U MHPOPMALMOHHON KyJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON pabOTHI €
y4eOHBIMH TEKCTaMHU, CIIPAaBOYHOM JINTEPaTypOH, JOCTYITHBIMUA TEXHUUECKUMH CPEJICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;



4.

UHTEepeca K 00yUeHHIO U TIO3HAHUIO, JII0003HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, HCCIIEAOBATENBCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U
YpOBHsI 00y4eHUS B JaIbHEHIIIEM;

Dopmuposanusn Kyasmypsl 300p08bs

1. oco3Hanus IEHHOCTH XNU3HH, OTBETCTBECHHOI'O OTHOIICHHUA K CBOEMY 3/10POBbI0, YCTAHOBKH Ha

3I0pOBBIN 00pa3 )KU3HU, OCO3HAHUS MTOCIICICTBUI U HETIPHUATUS BPEIHBIX IPUBBIUCK (YIOTPEOICHUS
QJIKOT0J1s1, HAPKOTUKOB, KypeHHMs), HEOOXOAUMOCTH COOJIIOICHHSI ITPAaBUII 0€30IaCHOCTH MPU
00palIeHny ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEAbHOM KU3HH;

Tpyooeozo eocnumanus

1. KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.I€CTB€HHO HOHGSHOﬁ, y‘IC6HOHCCJ’ICI[OB&T€J'IBCKOfI,

TBOPYECKOH M APYTruX BUAAX JIEATEIBHOCTH; MHTEPEca K MPaKTHYECKOMY U3YUYEHUIO Tpodeccuii u
TpyZa pa3In4HOro Poja, B TOM YUCIIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOT'O BHIOOPA MHANBUIAYAIBHOM TPAEKTOPUH MPOJOIKEHHUS 00pa30BaHus C yIETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUHM, OOILECTBEHHBIX MHTEPECOB U NOTPEOHOCTEIH;

IKonozuueckozo 6ocnumanus

1.

HKOJIOTMYECKHU LEJIECO00Pa3HOr0 OTHOUIEHUSI K IPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJle, OCHOBE €€
CYILECTBOBaHMS, IOHUMAaHHU LIGHHOCTH 3I0pOBOTO M 0€301acHOro 00pa3a )KM3HH, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DHM3UYECKOMY M IICHXUYECKOMY 37I0POBBIO, OCO3HAHMS [ICHHOCTH
coOroieHusI MpaBuil 0€30MaCHOT0 MOBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOUIUX 3I0POBBIO U KU3HH JIFOACH;

CIIOCOOHOCTH MPUMEHSIThH 3HAHUS, MTOJTy4YaeMble MPU U3YYCHUU XUMHUH, IJI PEeLIeHUs 3aad,
CBSI3aHHBIX C OKPY’KAIOUIEH TPUPOJAHON CPEION, MOBBIIIECHUS YPOBHS IKOJOTHYECKON
KyJbTYPbl,0CO3HaHUS TTI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX perieHus
MOCPEACTBOM METOJIOB XHUMUU;

9KOJIOTUYCCKOI'0O MBIIIJICHUA, YMCHUS PYKOBOJICTBOBATLCA UM B HO3H&B3T€J'II>HOI>1,
KOMMYHI/IKaTI/IBHOﬁ n COHH&HLHOﬁ IIpaKTHKE.

MeranpeameTHble pe3ybTaThl

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIJACIAIOT 3HAUUMBbIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOuieHayYHbIe IOHATHSA (3aKOH, TEOPHsI, IPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, NPOIIECC, IKCIEPUMEHT H JIp.),
KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHOHAYYHBIX YUEOHBIX MPEeIMETax U MO3BOJISIOT HA OCHOBE 3HaHUH U3
3THUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O LIEJIOCTHON Hay4YHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE
yueOHble JieiicTBuUs (T03HaBaTeIbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), KOTOPble 00ECIeYnBaIOT
(dopMUpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JeATEIbHOCTH.

MeTtanpenmeTHble pe3yIbTaThl OCBOEHUS 00pa30BaTeIbHOM MPOrPaMMBI 0 XUMHUU OTPaXKaroT OBJIaICHHE
YHUBEpCAIbHBIMH MIO3HABATEIbHBIMU JICUCTBUSMH, B TOM YHCIIE:

Bbazoevimu nozuueckumu oeiicmeuamu

1.

YMEHHUEM HCIIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI TPU OCBOCHUH 3HAHUM: PaCKphIBaTh
CMBICJI XUMHUYECKUX TIOHSTHH (BBIJEISITh KX XapaKTEPHBIC IPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3H C
JIPYTHMH TTOHSATUSIMH ), UCTIONB30BaTh MOHATHUS 11 OOBSICHEHUS OT/IECNbHBIX (DAKTOB U SBICHHUIA;
BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KIACCU(PUKAIIUN XUMUYECKUX BEIIECTB M XUMUYECKUX
peaKIvii; yCTaHaBIMBATh MPUUYUHHOCIIEACTBEHHBIEC CBSI3U MEKTy O0BEKTaMH U3yUCHHUSI; CTPOUTH
JIOTUYECKHE pacCcyXaeHus (MHAYKTUBHbBIC, IeYKTHBHBIC, TI0 aHAJIOTHUH); AeTaTh BBIBOBI U
3aKITFOUCHUS,



YMEHHEM NIPUMEHSATH B MPOLIECCE TO3HAHUS CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMBIE B
XMMHH, IPE0OPa30BbIBATh MIMPOKO MPUMEHEMbIE B XUMHH MOJIEJIbHbIE IPEACTABICHUS —
XUMHUYECKHH 3HaK (CMMBOJI JIEMEHTA), XUMHUYecKas (popMylia 1 ypaBHEHHE XUMUYECKON peaKIuy —
IPU PELIEHNU Y4eOHOMO3HABATENbHBIX 3a/]a4; C YUETOM 3TUX MOJENbHBIX IPEACTABICHUN BBISBIATH
U XapaKTepPHU30BaTh CYIIECTBECHHbIEC TPU3HAKH N3Y4aeMbIX O00BEKTOB — XMMHUYECKHX BEIECTB U
XUMHYECKHUX PEaKIIN;

bazoevimu uccneoosamensvckumu oelucmeuamu

1.

YMCHHUEM HCITI0JIb30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKIKC B
Ka4ecTBE OCHOBBI JUIsl (YOPMUPOBAHMS TMIIOTE3bI 110 IPOBEPKE NPAaBUIBHOCTH BbICKA3bIBAEMbIX
CY’KJICHUH;

PUOOpPETEHHUE OMBITA O MJIAHUPOBAHUIO, OPTaHU3ALUN U POBEACHUIO YYCHUUECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII01aTh 32 X0 JIOM MPOILIECcca, CAMOCTOSATEILHO TPOTHO3UPOBAThH €ro
pe3ynbTaT, opMyIupoBaTh 000OIIEHHUS U BHIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIaHHOM paboTe;

Pabomoii ¢ ungpopmavueii

1.

YMEHHEM BBIOMPATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATh UH (DOPMALIHIO PA3IMYHBIX BUIOB U (hopm
MIPEICTABJICHHUS, IOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHOIOMYJISIpHAS JIMTEpATypa
XUMHUYECKOT'0 COJIepKaHusl, CIIPAaBOYHbIE TOco0us, pecypcehl IHTepHETA);

YMCHUEM IMPUMCHSATDH PA3JIMYHBIC METOAbBI U 3aIIPOCHI ITPHU 110 UCKE U OT60pC I/IH(l)OpMa]_[I/II/I n
COOTBCTCTBYIOIIMX JaHHBIX, H€O6XOIII/IMI)IX JJIs1 BBIITOJTHCHH A y‘-Ie6HBIX 1 IIO3HAaBaTCJIbHbBIX 3aJa4
OHpe,I[GJ'IéHHOFO THIIA, HpI/IO6peTeHI/Ie OIIBITA B 00JIACTH MCIIOIL30BaHUS I/IHCI)OpMaI_II/IOHHO'
KOMMYHHKAaTHBHBIX TGXHOJIOFPIﬁ, OBJIaICHHUEC KyanypOﬁ AKTUBHOI'O MCITIOJIb30BaHU pa3JIMYHbIX
IIOMCKOBBIX CUCTEM,

YMEHHEM HCIOJIb30BaTh U aHAJM3UPOBATH B POIIECCE YICOHOH U MCCIIEA0BATENLCKOM JeSITEIbHOCTH
WH(}OPMALIKIO O BIUSHUU TPOMBIIUIEHHOCTH, CETBCKOTO X035HCTBA M TPAHCIIOPTA HA COCTOSIHUE
OKPYXaIOIIEeH TPUPOIHOU CPEJIbI;

Yuusepcaﬂbubmu KOMMYHUKAMUBGHbIMU oeilicmeuamu

1.

YMEHHEM 3a/1aBaTh BOMPOCHI (B XO/€ JUAJIOTA U/UJIH TUCKYCCHH) MO CYIIECTBY O0CY>KIaeMO TEMBI,
(bopMyITUpPOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJIHEHHS TPE/IJIOKEHHOMN 3a/1a4H;

HpI/I06pCTCHI/I€ OIIbITa NPE3CHTAINHN PE3YJIbTATOB BLIITOJIHCHUA XUMHUYECKOT'O SKCIICPUMCHTA
(;1rabopaTopHOro OmbITa, 1a00paTOPHOI pabOTHI O MCCIIEJOBAHUIO CBOWCTB BELIECTB, yUeOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU IIO3HABATEIBHON U NCCIIEI0BATENBCKON
JeSITeIbHOCTH MIPU PELICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE Y4€Ta OOIIHUX UHTEPECOB U
corylacoBaHus NO3UIMH (00CyX1eHUs,, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI» U JIp.);

Ynueepcanvnvimu pecynamusnvimu deiicmeuamu

1.

2.

YMEHUEM CaMOCTOSITEIBHO ONPENEIATh eI AESITEIbHOCTH, IIaHUPOBATh, OCYIECTBIIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBAThH CBOIO AESITEILHOCTD, BEIOUpATh Hanbosee
3 PEeKTUBHBIE CITIOCOOBI pelIeHHs YUeOHbIX U M03HABATEIbHBIX 33]a4, KOPPEKTUPOBATh
MIPEIOKEHHBIN AJITOPUTM ACUCTBUI ITPU BBINOJIHEHUH 33TaHAN ¢ yYETOM ITOJIYYEHUST HOBBIX 3HAHUI
00 M3y4yaeMbIX 00bEKTaX — BEIIECTBAX U PEaKIusX;

YMCHHUEM HUCIIOJIB30BATh U aHAJIM3UPOBATHL KOHTCKCTHI, IPCJIaraCMbIC B YCJIOBUU 3aJIaHUi.

[IpenmeTHbIE PE3YNBLTATHI

B coctaBe npenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00SI3aTEILHOTO COJIEPIKAHUS, YCTAHOBIEHHOTO JAaHHON
MpUMEPHON pabouell MporpaMMoi, BEIJEISIOT: OCBOSHHBIE O0YJaIOIIMMUCS HayYHbIE 3HAHUS, YMEHUS U
CrocoObI IEUCTBUH, crielupUIecKue s MpeIMeT HOM 001acTH « XUMHUS, BUJIBI IESITEIIBHOCTH 110



MOJYYEHHIO HOBOTO 3HAHUSA, €r0 HHTEPIPETAIMU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX YIEOHBIX
Y HOBBIX CUTyalUsAX.

[IpeameTHbIe pe3yabTaThl MPEACTABICHBI 110 T0JIaM 00Y4YEHUS U OTPAKatoT CPOPMHUPOBAHHOCTH Y
00yyaroImuxcs ClIeayoIuX YMEHUI:

8 KJIACC

1.

10.

11.

PAcKpbleéams CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJia, XUMUYECKUI 2JIEMEHT,
MIPOCTOE BELIECTBO, CJIIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEJIbHASL AaTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIleCTBa, MOJIb, MOJISIPHAsE Macca, MaccoBasi 10JIsI XUMHUYECKOTO
AJIEMEHTA, MOJISIPHBIN 00BbEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIIATEILHOCTh, CTETICHb
OKHCJICHUS, XUMUYECKasl PeaKIys, TeIUI0BOM 2PPeKT peaknu, KIacCuPUKAIUs peaKIHid,
XUMHUYECKasl CBSI3b, PACTBOP, MACCOBAs JI0JIs BEIIECTBA B PACTBOPE;

UTIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUH (CM . 11 . 1) ¥ IpUMEHSATH 3TH
HOHATHS NIPH OMMCAHUM BELIECTB U UX MPEBPAILECHUH;

UCNONb308aMb XMMUYECKYIO0 CUMBOJIUKY JJISI COCTaBJICHUS ()OPMYJI BELIECTB M ypaBHEHHH
XUMHYECKHX PEeaKLuii;

onpeodenams BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUAX; CTEIIEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIEKHOCTh BELIECTB K OINPENEIEHHOMY Ki1accy
coeiMHeHu 1o hopMyiam; BUJ XUMHUECKON CBS3U (KOBaJICHTHAsl U MOHHAs) B HEOPTaHUUECKUX
COEIMHEHUSIX;

packpelgams cmvica iepuoandeckoro 3akona J[. 1. MenneneeBa: 1eMOHCTpUpPOBATH MIOHUMAHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT MX IMOJIO0KEHHUS B IIEPUOINIECCKOM
CUCTEME; 3aKOHOB COXPaHEHHsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO
YUE€HUS, 3aKOHA ABOTaJIpO; ONUCLIBANMb U XAPAKMepUu306ams TAOIUUHYI0 GOpMY NEPUOIUIECKON
CUCTEMbI XUMHUYECKUX JIEMEHTOB: Pa3inyaTh MOHATHUS «TJ1aBHAas MOATpYyIa (Arpymnmna)» u
«nobounas noarpytmma (brpyrmma)y, Manbie 1 00IbIITNE TEPUOIBI, COOMHOCUMb 0003HAUCHHS,
KOTOphIe UMetoTcs B Tabnuie «Ileproaudeckas cuctema XuMudeckux snemenToB /1. .
MeHieneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHUYECKHUX JJIEMEHTOB (COCTaB
U 3apsij sapa, o0lee YUCo SJIEKTPOHOB U paclpeielieHUe X MO0 AIEKTPOHHBIM CIIOSM);

Kaaccuuyupoeams XUMUYECKHE HJIEMEHThI; HEOPIraHWYECKHE BEIIECTBA; XUMHUECKUE peakIiu (110
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIMH BELIECTB, 110 TEIIOBOMY 3P (DeEKTY);

xapaxmepu3oeams (ONUCbI6AMyb) OOIINE XUMHUUECKUE CBOICTBA BEIIECTB PAa3IMUHBIX KJIACCOB,
MOATBEPIK/Iasl ONUCAHUE IIPUME PAMU MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOINX XUMUYECKUX
peakiui;

npocro3upoesambsv CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX KAYCCTBCHHOT'O COCTaBa, BO3MOKHOCTHU
MPOTCKAHUA XUMHUYCCKUX IIPEC BpaHIGHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX,

8bIYUCTIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MACCOBYIO 10O
XHUMHUYECKOT0 3JIEMEHTA 10 (OopMyJie COSMHEHNUS; MAaCCOBYIO JI0JIIO BELIECTBA B PaCTBOPE; IPOBO
JUTh Pacy€Thl IO YPAaBHEHNUIO XUMHUYECKOW PEaKIINH;

npumerAans OCHOBHBIC OIICpaluu MBICITUTSIIEHON ACATCIIBHOCTH — aHAJIN3 U CUHTE3, CPAaBHCHUC,
0606II_ICHI/IC, CUCTEMATH3AalIHIO, Knaccncbnxaumo, BBISIBJICHUC MTPUYIUHHOCIICACTBCHHBIX CBsI3EM —
JJI1 U3YUCHU A CBOMCTB B€IICCTB U XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI ITIO3HAHUA
— Ha6J'IIO,Z[CHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaJIBHBIP'I )51 MBICHGHHBIﬁ);

c1edosamy TIpaBUIIaM MOJIb30BAHUS XHMHUECKOH MOCY 101 1 1a00paTOpHBIM 000PYI0BaHHEM, a
TAKXE IIpaBUJIaM 06paI_HGHI/I$I C BEIIECCTBaAMU B COOTBCTCTBUU C MHCTPYKIUAMU 110 BHIITOJTHCHHUIO
71a060PaTOPHBIX XUMHYECKHUX OIBITOB O MOJYYSHUIO U COOUPAHHIO Ta3000pa3HbIX BEIIECTB
(BozmopoJia M KUCIOpOa), MPUTOTOBICHUIO PACTBOPOB C OMPEIEAEHHON MaCCOBOM JTOJICH



pacTBOPEHHOTO BEUIECTBA; MNIAHUPOBATH U MPOBOIUTH XUMHUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MIOMOIIBIO HHIANKATOPOB (J1aKkMyc, heHon(TaNIeHH,
METHJIOPAHXK U JIp.).

9 KJIACC

1.

10.

11.

PACKpbleams cMblc/i OCHOBHBIX XUMUYECKUX IOHATUN: XMMHUYECKUN JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEGHTHOCTD, IEKTPOOTPHLIATEIILHOCTD,
CTETIeHb OKHUCJICHUS, XUMHUECKas pEaKIysl, XUMAYEeCKas CBA3b, TEII0BOH 3(h(heKT peakinu, MOk,
MOJISIPHBIA 00BEM, PACTBOP; IIEKTPOJIUTHI, HEAIEKTPOIUTBI, HIECKTPOINTHUECKAs TUCCOLUALINS,
peakuyu HOHHOTO 00OMEHa, 00paTHUMbIE U HEOOPAaTHUMBIE PEaKIIMH, OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUHU, OKUCIINTEIIb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBIIEHUE,
IIIOTpONHsL, aM(pOTEPHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAsI, MOHHAS, METAJUIMYeCKas),
KpHUCTa/NINYecKas peérka, Koppo3usi METaNIOB, CILIAaBbl; CKOPOCTh XUMUYECKOM peaKiyH,
npenenbHo gonyctumas kol nentpauus (IT1K);

UNTIOCMPUPOBANb B3aUMOCBA3b OCHOBHBIX XMMUYECKUX MOHATUHN (CM. I1.1) U IPUMEHATH 3TH
IIOHATUS IIPU ONMCAHUM BEILIECTB U UX IIPEBPALICHUN;

UCNONb306aMb XUMUUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB U YPaBHEHUI
XUMHYECKHX PEeaKLuii;

onpeoensims BaJCHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COETUHEHUSIX
Pa3IMYHOr0 COCTaBa; MPUHAIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COETMHEHUH MO
(dopMyIiaM; BUJ XUMHUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHAs!, METAJNINYECKas) B HEOPraHMUeCKUX
COEIMHEHUSX; 3aps]] MOHA IO XMMHUYECKOH opMyIlie; XapaKkTep cpebl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHMM, TUII KPUCTAIUIMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpwieams cmvica iepuoandeckoro 3akona /1. M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
NIOHUMAHHE: ONUCHIEAMb U XAPAKMEPU306ams TaOIHIHYI0 (HOPMY MEPUOTUICCKON CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB: pa3nyaTh MOHITHS «TJIaBHas noarpynna (Arpynmna)» u «nododHas
noarpynna (bpymma)», Massie u Oonbline Nepruoabl; coomHocums 0003HaYEHHS, KOTOPbIE UMEIOTCS
B HCpI/IOI[I/I‘-IGCKOI\/'I Ta6HI/IHC, C YU CJIOBBIMHU XaPAKTCPUCTUKAMU CTPOCHHA aTOMOB XMMHUYCCKHUX
AIIEMEHTOB (COCTaB U 3aps/ sApa, 00IIee YUCIIO0 MNEKTPOHOB U paclpeAeNieHUe X MO0 AIEKTPOHHBIM
CJI0SIM); 00BACHAMb 00IIIE 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB JIEMEHTOB M UX COCTUHEHHM B
mpeJienax MallbIX EPUOAO0B U TJIABHBIX MOJATPYII ¢ yUETOM CTPOSHUS UX aTOMOB;

Kaaccuguyuposames XUMUUYECKHE JIEMEHTHI; HEOpPraHMUECKHE BEIIECTBA; XUMUYECKHE peakluu (1o
YUCITY U COCTaBYy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEINIOBOMY 3(PGEKTy, 0 N3MEHEHHUIO
CTETeHEH OKUCICHHUS XUMHUYECKHUX 3JIEMEHTOB);

xapaxmepu3o8ams (ONUCbl8amy) OOIINE XUMUIECKHE CBOMCTBA BEIIECTB PA3ITUYHBIX KIIACCOB,
MOATBEPIKast ONUCAHUE ITPUME PaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIUN;

cocmaeiiams YPaBHCHUSA SHGKTPOJII/ITI/I‘-IGCKOI\/II JUucconmuanuu KUcCJIoT, 1enoJen u COJ'IGfI; IIOJIHBIC U
COKpaH_IéHHBIC YpaBHCHHUA peaKI_II/Iﬁ HOHHOT'O O6MCHa; YpaBHCHHUA peaKHHﬁ, MOATBCPIKAAIOIIUX
CymeCTBOBAHUC TCHETHUYECKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB;

Packpvieams CyITHOCTb OKUCINTEIIbHOBOCCTAHOBUTEIBHBIX PEAKLIUI TIOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX peakLuii;

NPO2HO3UPO6amMb CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI; BOSMOKHOCTH IIPOTEKAHUS
XUMHYECKHX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBUSAX;

8bIYUCAAMb OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB; MaCCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa 10 (op MyJie COETUHEHHS]; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKON peaKiIny;
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12. cnedoséamsb nipaBUIaM MOJIB30BAHMS XUMUYECKON MOCYI0H U TaOOpaTOPHBIM 000pYAOBaHUEM, a
TaKXe MpaBHiaM 0OpaIeHHsI C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSMH TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmMaka 1 yriaeKuciIoro ra3a);

13. npoeooums peakyu, MOATBEPKIAIOIINE KAUECTBEHHBIN CO CTaB pa3IMYHBIX BEIIECTB: PACIO3HABATH
OTIBITHBIM MTyTEM XJIOpUJl OpoMHI, HOIUA, KapOoHaT, pocdart, cunukar, cyiabdaT, THAPOKCUIUOHBL,
KaTHOHBI aMMOHUS M MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpax
HEOPraHMYECKUX BEIIECTB;

14. npumensims OCHOBHBIE OlIEPALIUU MBICIUTEIBHOMN 1EATEIILHOCTH — aHAJINU3 U CUHTE3, CDaBHEHHUE,
000011eHNE, CUCTEeMATH3AIHIO, BBISIBICHUE TPUYMHHOCIEACTBEHHBIX CBA3EH — JIJIs1 U3YUCHUS
CBOMWCTB BEILIECTB U XMMUYECKUX PEaKIHil; €CTECTBEHHOHAYUYHbIE METO bl IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHNUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pEaIbHbIN U MBICIICHHBIH).

COHAEPXAHUE YUEBHOI'O [IPEAMETA «XUMU» 110 TOAAM U3YYEHUM A 8 KITACC
IlepBoHayajbHBIC XMMHYECKHE IOHATHSA

Hpez(MeT XUMHH. Ponb XMMUM B )KHM3HM yeloBeKka. Temna u BemniecTBa. @U3NUECKHE CBOMCTBA BEIIICCTB.
ArperaTHoe coctosiHUE BemecTB. IloHsaTHE 0 METOAaX IMMO3HAHMS B XMMUH. XHUMHS B CUCTEME HayK . Ywucteie
BCIICCTBA U CMCCH . CriocoObl pasaciiCHusA cMmecel .

ATOMEI 1 MOJICKYJIBI. Xumunueckue 3jieMeHThl. CHMBOJIBI XUMUYECKHUX YJIEMEHTOB. HpOCTI)IC " CJIIOXHBIC
BCIICCTBA. ATOMHOMOJ’IeKy.TISIpHOG YUCHHUC.

XuMuueckas CI)OpMy.]'Ia. BasieHTHOCTS aTOMOB XMMHUUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIICCTB. OtHocurenpHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIsIpHad Macca. MaccoBas 1oist
XUMHNYCCKOI'O 3JIEMCHTA B COCIUMHCHHNU.

dusuyeckue U XUMHYECKHE IBIICHUSI. XUMHUUECKas peakuuga u e€ IIPU3HAKH. 3akoH COXPAaHCHUSA MACChI
BellecTB. XuMudeckue ypaBHeHus. Kiaccudukammss XuMU4eCKUX peakiuii (COequHEHMs, pa3IoKeHus,
3aMeIIeHUs ).

XUMHYECKUHN IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, C TIPaBHUJIaMH padOTHI B 1ab0OpaTOpuu U
npuémamu o0paleHus ¢ 1JabopaTopHbIM 000PY0BaHUEM; U3YUEHUE U ONHUCaHHE (PU3NYECKHX CBONCTB
00pa3110B HEOPraHWYECKUX BEUIECTB; HAOMI0AeHNEe (PU3NUECKUX (TJIaBJIC€HUE BOCKA, TAsTHUE JIbJA,
pacTUpaHHUE caxapa B CTYIIKE, KUTICHHE U KOHIECHCALUs BOJIbl) U XMMHUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM NMPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KHCIOTOMN) SIBJICHU, HAOII0JEHUE U OTMCaHNe
NPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKLUii (pa3ioKeHue caxapa, B3aMMO/IEHCTBHE CEPHON KUCIIOTHI C
xJyiopuzioM Oapusi, pazioxenue ruapokcuaa Meau (1) npu HarpeBannu, B3aMMOIEHCTBHE Kele3a ¢
pactBopoM conu menu(1l)); nzyuenue cnocoOoB pazeneHus cMeceil (C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbIIIApUBaHUE, TUCTUIIALUSA, XpOMATO rpadusi), MIpOBEIEHNE OYUCTKU MIOBAPEHHOMN COJU; HAOII0eHUE U
OINMCAHUE PE3YJIbTATOB IIPOBEAEHUS OIBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMSI MACCHI; CO3/JaHUE
MoJieIe MOJIEKYJ (IIapOCTEPHKHEBBIX ) .

Baskueiilue npeacTaBuTe M HEOPraHNYECKUX BelLeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopom — 35emMeHT u npoctoe BemectBo. Haxoxaenue
KHUCTIOpO/ia B IpUpOJIe, PU3NIECKUE U XMMHYECKHEe CBOMCTBa (peakiuu ropenusi). Oxcunbl. [IpumeHenne
kucaoposia. CriocoObl MoyueHus: KUCI0po/ia B JIabopaTOPUH U MPOMBIIIEHHOCTH. KpyroBopoT kuciopoaa
B ipupojie. O30H — auioTponHas MOau(UKALKS KUCIOPOIa.

TennoBoii 3¢ (hekT XUMUUECKOH peakiny, TEePMOXUMUYECKHE YPAaBHEHHSI, IK30 U SHIOTEPMUUYECKHE
peakiuy. ToruMBO: yrois U MeTaH. 3arpsa3HeHNE BO3/lyXa, yCUICHHE NapHUKOBOIO 3P QeKTa, pa3pylieHne
030HOBOTI'O CJIOA .

BO,Z[OpOI[ — DOJICMCHT U IIPOCTOC BCUICCTBO. HaxoxnaeHnue BOAOpPOda B IIpUPOAL, (I)I/IBI/I‘-ICCKI/IC N XUMHUYCCKHUC
CBOﬁCTBa, IMPUMCHCHHUC, CIIOCOOBI MOJIyUCHMU. CocTaB KHCJIOT U COJICH .
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KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MomsipHelii 00bEM ra3oB. Pacuérsl mo
XMMHUYECKHM YPaBHEHUSM.

®dusnueckue cBOMCTBa BoAbL. Bona kak pactBopurens. PacTBopbl. HachllieHHbIE M HEHACHILLICHHBIE
pacTBopbl. Pacmeopumocms eujecms 6 600e.* MaccoBas 71015 BEIIECTBA B PacTBOpe. XHUMUUECKHUE
cBoiicTBa Bozbl. CocTaB ocHOBaHMN. PoJib pacTBOpPOB B IPUPOJIE U B )KU3HU 4esoBeKa. KpyroBopoT Boibl B
Ipupoe. 3arpA3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanust Heopranndeckux coequnenuid. Oxcunpbl. Kinaccudukaims OKCHIOB: cOJIe00pa3yroIme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEpHBIC) U HecoseoOpa3yromre. HoMeHKIaTypa oKCHI0B (MEXIyHApOIHAS U
TpuBHaJIbHAs). PU3NUECKHE M XUMUUYECKHE CBOMCTBa OKCHAOB. [lonyuenue.

OcHoBanwmst. Knaccudukanus oCHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKaTypa
OCHOBaHU# (MEXIyHapoHas U TpUBHaJIbHAas). PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBAHU.
[Tomy4yenue oCHOBaHUI.

Kucnotel. Kimaccuduxarms kucinor. HomeHkmarypa KUciIoT (MexXayHapoaHAs U TpuBHalbHasI). Dusnueckue
Y XMMHUYECKHe CBOMCTBa KUCIOT. Psan aktuBHocTH MeTaiuioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknatypa comelt (MexyHapoHas U TpuBuaibHas). DU3ndeckrue 1 XUMUUECKUE CBOMCTBA
cosei. CriocoObl MosTyueHust coJielt.

I'eneTnyeckas cBs3b MCKAY KiIaCCaMH HCOPIraHUYICCKUX COCHHHGHHﬁ.

XHUMHUYECKUH KCIIEPUMEHT: Ka4ECTBEHHOE OIPE/IETICHUE CO/IEP KaHUs KHCIIOpO/ia B BO3yX€; MOJIyUYEHUE,
coOupaHue, pacrio3HaBaHuE U U3yYeHUE CBOMCTB KUCIOPO/1a; HAOII0IeHIUE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPO/IOM M yCJIOBHSI BOSHUKHOBEHUS M MIPEKpalleHus ropeHus (Toxapa); 03HaKOMJICHHE ¢ o0pa3iamMu
OKCHJIOB U OIKMCaHUE X CBOMCTB; MOTy4YeHHE, COOMpaHKe, PacliO3HABaHUE U U3yUeHHE CBOMCTB BOJIOPOAA
(ropenwe); B3aumoeicTBrue Bojgopoaa ¢ okcuaoM Meau(Il) (Bo3MoxKHO UCTIOIB30BaHIE BUACOMATEPUATIOB);
HaOI0/IeHue 00pa3IOB BEUIECTB KOJUYECTBOM 1 MOJIb; HCCieI0BaHHE OCOOCHHOCTEH PacTBOPEHMSI BEILIECTB
C Pa3iIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JI0JIEH
pPacTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTPUEM U KallbllieM) (BO3ZMOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); ONPEAEIICHUE PACTBOPOB KUCIIOT U LIEJI0YE C TOMOIIBIO0 HHIAUNKATOPOB;
ucclieloBaHre 00pa3lloB HEOPraHMYECKUX BEIECTB pa3 JIMYHBIX KJIACCOB; HAONI0/IEHNE N3MEHEHHSI OKPACKU
MHAMKATOPOB B pacCTBOpaxX KHUCIIOT U LIesioueit; u3ydyenue B3aumozeiictaus okcu ga meau(Il) ¢ pacrsopom
CEPHOM KUCIIOTBI, KUCJIOT C METAJUIAMHU, PEaKIIMA HENTPAIN3aluy; TI0Jy4YEeHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHUE OJTHOTO METajljla IPYTUM U3 PACTBOPA COJIM; PELIEHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10 TEME
«Baxnelue K1accbl HEOPraHUIECKUX COCTUHEHUI.

Ilepunoanueckuii 3aK0H U NepuoanYecKas cucreMa xumuueckux 3jiemMeHToB JI. . Menpaeneesa. Ctpoe
HHE ATOMOB.

Xumnueckasi cBsizb. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

[TepBbie MOMBITKH KIacCU(PUKAIIMI XUMHUECKUX 371eMeHTOB. [IoHSITHE O TpyIIax CXOAHBIX AJIEMEHTOB
(LIeMOYHBIE U MIEIOYHO3EMETbHBIE METAIIbI, TaJIOT€HbI, UHEPTHHIE Ta3bl. DIIEMEHTHI, KOTOPbIE 00Pa3yroT
aM(doTepHBIE OKCHUJIBI ¥ TUIPOKCHJIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumMmudeckux sneMenToB . . MenaeneeBa. Buabt
tabnuuel «[lepuoanueckas cuctema xumudeckux seMenToB [l . I . Menneneesay» . [lepuonbl u rpynmsl .
DuU3HYECKUN CMBICII TOPAIKOBOIO HOMEpPA, HOMEPOB IIEPU OJ1A U IPYIIIBI DJIEMEHTA .

Ctpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHue 3JEeKTPOHHBIX 000JI04eK
aTOMOB NEpBbIX 20 XMMHUYECKHX JIEMEHTOB nepuoandeckoi cucremsl 1. . MenneneeBa. Xapakrepuctuka
XHMHYECKOT0 3JIEMEHTA IO €ro MOJ0KEHUIO B epuoandeckon cucreme J1. 1. Menneneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paJnyCca aTOMOB XUMHWYCCKUX 3JI€ MCHTOB, MCTATINIMYCCKHUX U
HEMETAJNINYECKUX CBOMCTB I10 rpynmnam 1 nepuoam. 3HadeHUe MNEpUOANYCCKOr0 3aKOHA U HepI/IO,HH‘{eCKOﬁ
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CUCTEMBI XUMHUYECKHUX JIEMEHTOB I pa3BUTHUA HAyKU U npaktu ku . [ . 11 . MenneneeB — y4€nblii U
TPaXIAHMH .

3H€KTp00TpI/IHaTeHLHOCTB XHUMHYECKHUX AJIEMEHTOB. XHMMUUE CKasl CBI3b (I/IOHHaH, KOBAJICHTHAs MMOJIApHAA U
KOBaJICHTHaA HEIIO J'IHpHaH). Crenenn okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIILHBIC pCaKIuu. HpOI_[CCCI)I
OKHCJICHHUS U BOCCTAaHOBJICHUSA. OKUCIUTEIIM U BOCCTAHOBUTEIIH.

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3I0B BEUIECTB METaJ JIOB U HEMETAJIJIOB; B3aUMOJICHCTBHE
TUAPOKCUA IUHKA C PACTBOPAMHU KHUCJIOT U IIEJI0YEH; IPOBEACHHUE ONBITOB, HIUIFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX peakLUil (TOpeHUe, peakliui pas3jiokKeHNsl, COEIUHEHUS).

MexnpenMeTHbIe CBA3U

Peanu3zanus MeXnpeaMeTHBIX CBA3EH PU U3yUYEHUU XUMUHU B 8 KJIacCE€ OCYILECTBIISETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHbIX OHATHH, TaK U MOHATUH, SBISIOIINXCS CUCTEMHBIMU J1JIS
OTJEJIbHBIX IIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHOHAYYHBIE TIOHATHS: HAyYHBIN (haKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAIIU3, CHHTE3,
KJIacCU(UKAIUs, TICPUOJANIHOCTh, HAOIOCHHE, SKCIIEPUMEHT, MOJISITMPOBAHKEC, U3MEPEHUE, MOJICITb,
SIBJICHUE.

dwusmka: Matepus, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, H30TOII, PAJAHOAKTHBHOCTh, MOJICKYJIa,
SIIEKTPHUYCCKHI 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, GU3NICCKHE
BEJIMYMHBI, SUHHUIIBI U3MEPEHHS, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

Buomnorus: porocuntes, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUIHBO,
BOJTHBIC PECYPCHI .

9 KJIACC
BemecTBo M XMMHYeCKas peaKuus

[lepuonuueckuii 3akoH. [lepuoanueckas cuctema xumuyeckux nementoB Jl. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMUYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KaJHs,
KaJablusa U UX COCI[I/IHGHI/Iﬁ B COOTBETCTBHHU C ITIOJIOKECHUEM DJICMEHTOB B nepnozmqecxoﬁ CHUCTEME U
CTpoeHHEM UX aToMOB. CTpOEHHE BEIIECTBA: BUbl XUMUUECKOH CBSI3U. THIIBI KPUCTAJUINYECKUX PEIIETOK,
3aBUCHMOCTE CBOMCTB BEIIECTBA OT THUIIA KpI/ICTaJ'IJ'II/ILIGCKOI\/JI pCHIéTKI/I 1 BHUOA XUMHYECKOU CBSI3H.

Knaccugukanns n HoMEHKIIaTypa HEOPTraHWYECKUX BELECTB (MEXAYHapOHas U TPUBUAIIbHAS).
XHUMHUYECKUE CBOMCTBA BELIECTB, OTHOCALIUXCS K PA3IMYHBIM KJIACCaM HEOPraHUYECKUX CO CIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHWUYECKUX BEIECTB.

Knaccugukarus XuMHUeCKuX peakiuii Mo pa3IMuHbIM IpU3HAKaM (110 YUCIY U COCTaBY YYacCTBYIOIIUX B
pEaKIMU BEIIECTB, M0 TEIIOBOMY 3((eKTy, 0 N3MEHEHHIO CTETIeHEH OKHUCICHUS! XUMUYECKUX JIEMEHTOB,
10 00paTUMOCTH, MO0 YYACTHIO KaTanu3aropa). K30 U SHAOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
yYpaBHEHHS.

Ilonsatue o CKOpPOCTH XUMHUYECKON PCaKuu. [Tousatue 00 06paTI/IMBIX )41 H606paTI/IMBIX XUMHUYCCKHUX
pPCaKIHrAX. IlousiTHE O TOMOT'CHHBIX B TCTCPOTCHHBIX PCAKIUAX. Tonsmue o xumuuecxkom

pasHoeeCUU. @axmopbl, GlUAIOWUEe Ha CKOpOoCnib XUMUYECKOU peaxkyuu U nol0AHCEeRUe XUMUYECKO20 paderose
CuA.

MexaHN3M OKUCITUTEIFHOBOCCTAHOBUTEIBHBIX PEAKIIUM (IJIEKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHOMN peaKkIun).
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Teopust 3NEKTPOIUTUUECKON JTUCCOIMAIIUU. DJIEKTPOJIUTHI U HEANIEKTPOIUTH. KaTHOHBI, aHMOHBI.
MexaHn3M TUCCOLMAIMU BEMIECTB C PA3JIMYHBIMU BUIAMH XUMUYECKOU CBA3U. CTENEHb NUCCOLMAIIUH.
CunpHbIC U ClIa0bIe IIEKTPOIUTHL.

Peakiun noHHoro ooMeHa. ¥ ciioBusl IPOTEKaHUs PeaKIMii HOHHOro 0OMEHa, IOJIHbIE U COKpAIEHHbIE
MOHHBIC ypaBHEHUs peakuuii. CBONCTBa KHCIOT, OCHOBAHHM U COJIEH B CBETE MPEACTaBICHUH 00
EKTPOIUTUYECKOH ucconuannu. KauecTtBeHHble peakiuu Ha HOHBI . [lonsamue o 2udponuze conel .

XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE C MOJEISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPTraHUUECKUX
BEIIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa U aliMa3a), CI0KHBIX BEIIECTB (XJIOpUAa HATPHS);
HCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peaklMy OT BO3/ICHCTBUS PAa3INYHBIX (PaKTOPOB;
MCCJIEJOBAHHE JIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MIPOIIECCA JUCCOLUAILIMU KUCIIOT, LEN04Yel 1
coJieil (BO3MOXHO MCIOJIb30BaHNE BUIEOMATEPUAJIOB); PO BEJCHUE ONBITOB, MIUTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUS PEaKIii HOHHOTO 0OMeHa (00pa3oBaHME OCaJlKa, BBIICTICHHUE ra3a, 00pa3oBaHKUE BOJIbI);
OTIBITOB, WJUTFOCTPUPYIOUINX MPUMEPHI OKUCIH TETbHOBOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakuuu
pa3oKeHus, COeTUHEHNUs); paclio3HaBaHHE HEOPTaHMYECKUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIIHi
Ha MOHBI; pElIeHNEe YKCIIEPUMEHTAIbHbBIX 3a/1aY .

HeMeTanjbl 4 UX COeAMHEHHS

OO61as xapakTepucTuKa rajnoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKT€pPHbIE CTEIIEHU OKUCIICHHUS.
Crpoenue u Gpu3HMUecKue CBOMCTBA NPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOWCTBA HAa IpUMeEpe
xJjiopa (B3aUMOJEHCTBUE C METAJUIaMH, HEMETaJlJIaMHU, 1es104aMu). XJs1opoBoaopo. CossiHas KUCoTa,
XMMHUYECKHE CBOMCTBA, [T0JTyyeHHe, IpuMeHeHue. JleiicTBue Xiopa 1 XJI0poBOJOPO/ia Ha OPraHU3M
yesoBeKa. BakHelmue XJI0puabl U UX HAX0KJIECHHUE B IIPUPOJIE .

O61mmas xapakrepuctuka 31eMeHToB VIArpynnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETIEHU
OKHCJICHHUS.

Crpoenne u Gpu3NIECKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cephl. AJIOTPOIHBIE MOAU(UKAINT
KHCJIOpO/ia ¥ cepbl. XUMHUYECKHEe CBOMCTBaA cepbl. CepoBO0pO, CTPOEHUE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHJIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIo0Ta, GU3NYECKUe 1
XMMHUYECKHE CBOMCTBA (0OIIMe KaK MPeICTABUTEN Klacca KUCIIOT U crienupuieckre). XuMHUUECKue
peakuuu, Jiexalire B OCHOBE IIPOMBIIIIEHHOTO ClIoco0a motydyeHus: cepHoi kuciotel. [Ipumenenne. Conu
CepHOM KUCIIOTHI, KaueCTBEHHAs peakius Ha cyiabpaTnoH. HaxoxaeHue cepsl U €€ coeiMHEHHH B IPUPOJIE .
XHMHYECKOE 3arpsi3HEHUE OKPY KaIOIEH Cpe/ibl COETMHEHUSIMU Cepbl (KMUCIOTHBIE JI0KIH, 3arps3HEHNE
BO3/1yXa M BOJAOEMOB), CIIOCOOBI €r0 NPeA0TBPAILICHHUS .

OO6m1as xapakTepucTrka 351eMeHTOB VArpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbBIE CTENEHU
OKHCJICHHUS.

A30T, pacnipocTpaHeHue B IpUpoie, PU3NUecKue U XUMHU4Yeckue cBoicTBa. KpyroBopot a3oTa B mpupo/e .
AMMHUak, ero ¢pu3nYecKrue 1 XUMHUYECKHE CBOMCTBA, MOIy4YeHHe U npuMeHeHne. Con aMMOHHUS, UX
¢u3nueckre U XMMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHAs peakiys Ha HOHbI aMMOHMS. A30THas
KHCJI0TAa, €€ MoJIydyeHne, pU3ndecKue 1 XMMHUUecKHUe CBOicTBa (001I1e KaK MpeCTaBUTeNs Kiacca KUCIOT U
cneunduyeckue. Vcrnonp3oBaHre HUTPATOB U COJICH aMMOHUS B KaU€CTBE MUHEPAIbHBIX YJ00pEHU.
XHMHYECKOE 3arpsi3HEHUE OKPY KaloIel cpefibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHNE
BO3/yXa, IOYBBI U BOJIOEMOB).

®docdop, amnorponHsie Moaudukamu pochopa, pusnueckue u xuMmudeckue corictra. Oxeun pocdopa(V)
u dpocdopHas KucioTa, pusnueckre 1 XUMHYECKUE CBOWCTBa, oiayyeHue. Mcnonb3oBanue pocaTos B
Ka4eCcTBE MHHEPAIBHBIX yI00OPCHUN.

O6mas xapaktepuctuka 35eMeHToB [V Arpymmel. OcCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHbBIE CTENIEHU
OKHUCTICHUS .

Yrnepon, amioTpomnHbie MOAUGUKAIIIHN, PACTIPOCTPAHEHUE B PUPOIC, GU3UIECKHE U XUMUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yraepoaa B npupoae. OKcuasl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOICTBA, ACHCTBHE HA )KUBBIE OPTaHU3MBbI, IOTy4eHHE U IPUMEHEHHE. DKOJIOTHYECKHE
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npo0JeMbl, CBs3aHHBIE ¢ OKcuAoM yriepoaa(IV); runoresa riao06anbHOr0 HOTEIICHHS KIIMMATa;
MapHUKOBBIN 2P PeKT. YroapHas KUCIO0Ta U e€ conu, uX GU3nueckue U XuMUYeCKre CBONCTBA, MOTyYeHHE U
npuMeHeHue. KauecTBeHnas peakius Ha kapOoHaTHOHBL. Mcronb30Banue kKapOOHATOB B OBITY, MEIUIIUHE,
IIPOMBILIUIEHHOCTH U CEJIBCKOM XO35HCTBE.

HepBOHa‘IaJIbeIe MIOHSATHS 00 OpPraHN4YC€CKUX BCHICCTBAX KAK O COCAUHCHUAX yIJICpOoaa (MeTaH, OTaH,
OTUJICH, allCTHUJICH, 3TaHOJI, INTMOCPUH, YKCYCHas KI/ICJ'IOTa). Hx cocmas u xumuueckoe cmpoeHue. ITousTue o
OMOJIOTUYCCKH BAXKHBIX BCHICCTBAX: JKHUpPaAX, 6em<ax, YIJICBOJAX — W UX POJIM B )KU3HHU

YCJIOBCKa. Mamepuaﬂbyoe eouUHCmeo Op2aAHUYECKUX U HEeOP2AHUYECKUX COeOUuHeHUll.

KpemHuii, ero ¢pusndeckne 1 XUMUUYECKHE CBOMCTBA, MoslydyeHue U npuMeHeHne. CoeAMHEHUs] KpEMHHUS B
npupoze. Obue npecrasieHus 06 okcuae kpemuusi(1V) u kpemuueBoii kucinote. CUIMKATHI, UX
UCIIOJIb30BaHUE B OBITY, METUIIMHE,

NPOMBIIIICHHOCTH. Baoichetiuue cmpoumenvhble Mamepuansl.: Kepamukd, CmeKio, yemenm, 6emoH, dicene3o
oemon. IIpobremvl 6€30nACHO20 UCNONIL30BAHUS CPOUMENLHBIX MAMEPUANO8 8 NOBCEOHEBHOU ICUSHU.

XUMHYECKUH SKCTIEPUMEHT: U3Y4YeHHE 00pa3i0B HEOPTaHNIECKUX BEIIECTB, CBOWCTB COJITHON KHCIIOTHI;
MPOBEJICHNE KaUeCTBEHHBIX PEAKIIMI Ha XJIOPUIUOHBI U HA0JII0IeHNE TIPU3HAKOB UX MPOTEKAHUS; OIBITHI,
oTpakaromue GU3NIECKue 1 XUMHUYECKIE CBOMCTBA TAJIOT€HOB U UX COCAMHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB); 03HAKOMIICHHE C 00pa3liaMy XJIOPUIOB (TAJIOT€HUIOB); 03HAKOMJICHHE
¢ o0pa3mnamu cepsl U €€ COeTMHCHUSIMH (BO3 MOYKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB); HAOJIIOICHNE
mporecca 0OyTJIMBaHUS caxapa Mo/ IeUCTBUEM KOHIICHTPUPOBAHHOM CEpHON KUCIOThI; H3yUeHUE
XUMHUYECKHX CBOMCTB pa30aBICHHON CEpHOU KHUCIIOTHI, IPOBEICHNE KAYSCCTBCHHON PEAKIINH Ha CYIh()aTHOH
U HaOMI0/IeHHEe MTPU3HAKa e€ MPOTEeKaHUs; O3HAKOMIIEHHE ¢ (PU3MYEeCKUMHU CBOIMCTBaMH a30Ta, pocdopa u ux
COeIMHEHUH (BO3MOYKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB), 00pa3liaMH a30THBIX U POCHOPHBIX
ya00peHuit; moiyueHue, cooupanme, paco3HaBaHUe U U3y4YeHHE CBOMCTB aMMHUAKa; IPOBEICHUE
Ka4eCTBEHHBIX PEAKINI HAa NOH aMMOHUS B (POCPAaTHOH 1 U3yUCHHE TIPU3HAKOB UX MPOTEKAHMS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C ME/IbIO (BO3MOXHO MCIOJIb30BaHUE
BUICOMATEPHAJIOB); H3yYCHHE MOJIeNICH KPUCTAIUIMYECKUX PEHIETOK anmasa, rpadura, GpysuiepeHa;
03HAKOMJICHHUE C MPOIIECCOM aJICOPOIIMHN PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U YCTPOMCTBOM
IIPOTUBOTa3a; MoJy4eHue, CoOOupaHue, paclio3HaBaHue 1 U3yUeHUE CBOMCTB YTIJIEKUCIIOTO ra3a; MpoBeIeHNE
Ka4eCTBEHHBIX PEaKIUi Ha KapOOHAT U CUJIMKATHOHBI M N3yYeHUE ITPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHE C MPOAYKLHEN CHIIMKATHON MPOMBIIIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a]1a4 110
TeMe «BaykHelre HeMeTalbl U UX COEIUHEHUS.

MeTanabl M MX COeTUHEHUS

OO01as XxapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
MEePUOINYECKON cucTeMe Xumudeckux aeMmeHToB [. 1. MennaeneeBa u crpoerust atomoB. CTpoeHue
MeTauloB. MeTayuindeckas CBs3b U MeTaJNIN4ecKas KpUCTaINUecKas peréTka. DIeKTPOXUMUYECKUH Psilt
HaNpsDKeHUH MeTaiuioB. OU3ndeckue U XMMUYecKHUe cBoiicTBa MeTauioB. O01ue crnocoObl MoTydeHust
MmeTasuioB. [ToHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CrjiaBsl (CTalb,
YYyT'yH, JOPATIOMUHNN, OpPOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[IlenoyHbIE METAIIIBL: TTOJIOKEHUE B MEPUOJIUYECKON cCUCTeMe XUMUUYecKux 3iemMeHToB . . Menneneena;
CTPOEHHE UX aTOMOB; HaXOXAeHUE B mpupoze. Pu3ndeckrue 1 XMMUYECKUE CBOMCTBA (HAa MpUMEpPE HATPUS U
kanus). OKCHIBI M TUIPOKCUIBI HATPHS U Kaus. [[puMeHeHNe MEeTOYHBIX METAJIJIOB i X COCTMHCHHIA.

[IlenoyHO3EMENBHBIE METAJUIBI MArHUW M KaJIBLIMI: TIOJIOKEHHUE B IEPUOJUYECKON CUCTEME XUMHYECKUX
aneMeHToB /I. . MeHzeneeBa; cTpoeHrE UX aTOMOB; HAXOXKJIECHHUE B IpUpoJe. PUZHYECKUE U XUMUYECKUE
CBOMCTBA MarHus " KaJblus. Baxxuenme coenHeHnsI KaabIus (OKCUI, TUAPOKCH I, CoNH). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ YCTpaHEeHHUS.

AOMUHUN: TIOJIOKEHUE B IEPUOINYECKON cucTeMe XuMuieckux 3neMenToB [1. 1. Menneneesa; crpoenue
aToMa; HaxoXAeHue B nmpupojae. Guznueckrue U XMMHUYECKHUE CBONCTBA allfOMUHMS. AM(OTEpHBIE CBOMCTBA
OKCHJIa M THIPOKCHUA ATFOMUHUA.
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Kene3o: nonoxxeHue B NepUOJUIYECKON cucTeMe XumMudeckux anemeHToB J[. . Menneneesa; crpoenue
aToMa; HaXxOoXJeHue B pupoae. usznueckue u XMMHUUECKHUE CBOMCTBA keie3a. OKCUIbl, THIPOKCUIBI U
conu xkene3a(ll) u xeneza(Ill), ux cocras, CBOICTBA U MOJIyYCHHE.

XHUMHYECKUH DKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IlaMy METAJNIOB U CIIABOB, MX (PU3NYECKHUMHU
CBOMCTBAaMM; U3YUCHHE PE3YJIbTATOB KOPPO3UH METAILIIOB (BO3MOXKHO HCIIOIH30BAHUE BUIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHUIA KAJIBIUS U HATPHS C BOJOH (BO3MOYKHO HUCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOJABL; IIpOIecca TOPEHUS jKelie3a B KUCIIO POJIe
(BO3MOKHO MCITOJIb30BaHHE BUICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAYUECTBEHHBIX PEAKIIUN HA MOHBI
(MarHus, Kanblys, amroMUHUS, uHKa, xkene3a(ll) u sxeneza(Ill), meau(Il)); nabmoneHue u onucanue
MIPOIIECCOB OKPAITMBAaHUSI TNIAMEHH HOHAMHU HATPHS, Kaus U KaJIbIHs (BO3MOKHO UCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB THIPOKCH 1A TFOMHHHUS U THIPOKCH A ITUHKA;
pElICHUE SKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BaykHelIe MeTauibl U UX COSIUHEHUSD) .

XuMHS U OKPYXKAKIIAs cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTBa u MaTepuaisl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBhe. bezonacHoe ucnoib30BaHNe BEIIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas mo mMours mpu
XUMHUYECKHUX 0’KOTaxX U OTpaBieHHUsIX. OCHOBBI IKOJIOTH YECKOM rpaMOTHOCTU. XUMHUECKOE 3arps3HEHUE
OKpYXKaroIiei cpenbl (mpenenbHas qomyctumast KoHentpaius semects — [1/1K). Poibs xumuu B perennu
HKOJOTUYECKUX TTPOOIEM.

[IpupoaHBIE HCTOYHUKH YTIIEBOJOPOOB (YTOJlb, IPUPOIHBIH ra3, He(Th), IPOILYKTH HX MEpepadOTKU, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH .

XVUMUYECKUH IKCTICPUMEHT: U3yUeHUE 00pa3IoB MaTepUAIOB (CTEKIIO, CIIJIaBbI METAIIIIOB, TTOJIMMEPHBIE
MaTepHuabl).

MeknpeaMeTHbIe CBSI3H

Peanu3zanus MexxnpeaMeTHBIX CBA3€H PU U3yUYEHUU XUMUU B 9 Kilacce OCYyILECTBISETCS yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHbIX NOHATHH, TaK U MOHATHUH, SBISIOIINUXCS CUCTEMHBIMU /IS
OTJIEIIBHBIX NPEMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHOHAYYHBIE TIOHSTHS: HAyYHbIN ()aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIN3, CUHTE3,
KJIacCU(pUKaIs, IepUOANY HOCTh, HAOIIOICHNE, DKCTIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, MOJIEb,
SIBJICHHE, TAPHUKOBBIN 3 (PEKT, TEXHOTIOTHs, MaTepraibl. DU3KKa: MaTEPHsl, aTOM, JIEKTPOH, TTPOTOH,
HEUTPOH, NOH, U30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUM 3apsijl, TPOBOIHUKH,
MOJIYTIPOBOIHUKH, TUDJIEKTPUKH, (POTOIIEMEHT, HHIUKATOP, BEIIECTBO, TE€JI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIITUYECKAs pEHI€TKa, CIUIaBbl, GU3MUYECKUE BETUUUHBI,
€IMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: CI)OTOCI/IHT63, JABIXaHUC, 6H00q)epa, 9KOCUCTEMA, MUHCPAJIbHBIC y,Z[06peHI/I$I, MHKPOIJICMCHTEI,
MaKpO3JIEMCHTHI, IIMTATCIIBHLIC BEIICCTBA .

I'eorpadus: armocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, TTOJIE3HBIE NCKOMAeMble, TOTIHBO,
BOJIHBIE PECYPCHI.
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KaneHpgapHo-TemaTuyeckoe nnaHupoBaHue no xmmum 8 knacc

2 yaca, 68 yacos

No | Pasgen. Tema ypoka Kon-Bo HUcnonb3osaHue
A obopydoeaHusi
«To4ka pocma
Tema 1. Xumua — BaxxHas o6nacTb eCTECTBO3HAHUA U NPaAKTUYECKOWN AeATenbHOCTU YenoBeka (5 4)
1 Mpeamer xuman Ponb xvMun B X3Hu denosexa. Xumus B cucTeme Hayk. MeTobl nosHaHNa B XvMMM. 1
2 3HaKOMCTBO C Mpauniamy Be3onacHocTM W npuémamy pabotel B Ximndeckoit naboparopuy. MpakTudeckas pabora; 1 Linpposas
Ne 1 [paguna paBotel B nabopatopuu W mpuémbl o6paweHus ¢ nabopartophbiM 060pyAOBaHMEM gﬁéﬂgﬂ,\l
Linchposoit gatuuk TeMneparypbl
Crwproska CBeva.
3 Tena i BellecTsa 1
4 Guandeckvie CBOICTBA BELLECTB. ArperaTHog COCTOSHME BELECTB . 1
5 Uuctbie BewuiecTsa i cmeck. Cnocobbl passenenus cmecedt. Mpaktuyeckas pabotaNe 2. Pasnenenvie cMeced (Ha npUMEPEOYMCTKI NOBAPEHHON COMM) 1 Linpposas
naboparopus
RELEON
Tema 2. BewecTtBa
M XMMMUYeCKUue peakuum
(1549)+1 vy
6 ATOMbI 1 MOMeKyMbl, XUMUHECKAE 3NEMEHTb 1
7 3HaKM (CAMBONBI) XUMAYECKMX SMEMEHTOB 1
8 MpocTble 1 CROXHbIe BeLLecTBa. ATOMHOMONEKYNAPHOE yyeHve. 1
9 Ximnyeckas hopmyna. BaneHTHOCT> aToMOB XAMUHECKVX 3nEMEHTOB 1
10- | 3akoH noctosHcTea cocrasa Belects. OTHOCHTENbHAA aToMHas Macca. OTHOCHTENbHas MoMexynApHas Macca . 2
11
12 | Maccosas fONA XUMU|ECKOO 3MEMEHTA B COBRMHEHMN 1




13 | Ousideckie i Xumudeckie SBneHus 1
14 | Xumndeckas peauns. MpusHaki 1
W YCOBAA MDOTEKaHHA  XUMMAYECKUX ~peakuit
15 | Xumndeckve ypasHeHus 1
16 | Tunbl xamadeckix pearuwit. Peakuus coeauHeHns 1
17 | Peakuns pasnoxenns 1
18 | Peauus 3ameleHus 1
19 | Peakuus obmena 1
20 | 3aKoH coxparenus Macchl Bewecrs. M. B. [loMoHocoB — y4éHbiii aHLMKnOneauCT. 1 BEChI
TEXHOXMVYECKWE )]
3MeKTPOHHbIE;CBEYa; konba
NNOCKoTOHHas 250 Mm; noxKka
ans
CXUraHus
BELLECTB
21 | KourponbHas pabota Ne 1 1
Tema 3. Bo3ayx. Kucnopog.
Okcunabl
Gy
22 | Boagyx— cmecs rasos. Cocras Bo3gyXa Kvcnopog — anemeHT v npocToe BewecTso. 0304 — annoTponas MogudmkaLuakucriopoda 1
23 | Haxoxaeswe Kicnopoga B Mpupofe, GMBMYECKME W XUMUYECKWE CBOACTBA (peaKuu okucneHws, ropenue. MonsTve 06 okcuax 1
24 | Cnocofbl nony4exus Kucnopoga B nabopatopmt 1 MpombILAEHHOCTH. Mpuenenve kuenopoga. Mpaktueckas pagora 1
Ne 3, TonysgHue M cobupanwe KUCTOPORA, M3y4eHHe €ro CBOICTB.
25 | Tennosoit aHEKT XUMMYECKOR PEAKLUK, NIOHATHE O TEPMOXUMAYECKOM YPABHEHNH, 3K30 U SHAOTEPMAYECKAX PeaKLMAX 1
26 | Tonmeo (yromb M MeTaH). 3amssHeHie Boanyxa, Cnocobbl ef0 NPEROTBPALIEHNS. YCANEHHE NapHUKOBOTO AA)eKTa, PaspyLLIEHHE O30HOBOTO CIOST 1

Tema 4. Bopopoa. Coctas kucnot u conen (5 4)




27

BOAOPOA — ONIEMEHT ¥ MPOCTOe BELLECTBO

28 | Haxoxaenve B npupoge, (usnieckie M XMUHECKVE CBOACTBA (Ha MPUMEPE B3aUMOECTBUA C HEMETanna Mi U OKCHAMM METarnnoB
29 | [pumenenue, cnocoBbl nonyyeHus BoJOPORa.
MpaTieckas pabora Ne 4. Monyuenme u cobuparwe BOTOPORA, H3yeHHe €ro CROACTB
30- | Cocras KicnoT i coneit
31
Tema 5. KonnyecTBeHHbIe OTHOLEHUSA B XMMUU
(44)
32 | Konuvecrso sewectea. Monb. MonspHas macca
33 | 3akon Aoragpo. Monsphoiii 06bEM rasos .
34- | PacuéTbi N0 XUMAYE CKAM YDaBHEHMAM.
35
Tema 6. Bopga. PacTtBopbl. [MoHsiTME 06 ocHoBaHusAX (5 4)
36 | Owsuyeckie CBOVicTBA BObl. AHAnu3 U CUHTE3 — METORb U3y4eHAS COCTaBa BObI.
37 | Xumudeckvie CBOVicTBA BObI (DeaKLWM C METANMAMM, OKCUZAMA METannoB W HEMeTannos
38 | Cocras ocHosaHui. MoHsTie 06 MHZWKaTOpaX Linpposas
niabopatopus
RELEON
Lincposoit pH. wramws ¢
3AKUMOM; NIATH XVIMUYECKUX
CTakaHoB (25 Mn);npombIBanka
39 | Boga kak pacteoputens. PacTeopsl. PacteopumacTb BelwecTs B Boge. MpakTideckas pabora; npuop AN OMbITOB €

Ne 5. MpuroToBnexue pacTBOpOB C OMPEAENEHHOA MACCOBOW [OMelh PACTBOPEHHOTO BeLLECTBA.

SMEXTPUYECKIM TOKOM;

HCTOMHIK

TIOCTOSHHOTO Toka: MIpOBpKY — 2
LUIT, IPOHYMEPOBAHHbIE;
Ty4mHKa;




CNuUPTOBKa,

npobku — 2 wr,
nuHUET
40 | Ponb pacTeopos B MpUpoae B XU3Hi Yenosexa. Kpyrosopot Bombl B npupoge. 3arpssHenke npupoaHbix 8on. OXpaxa U 0YuCTka MPUPOBHBIX BOA.
Tema 7. OCHOBHbI€E Knaccbl HEOPraHM4YeCKUX CoeAUHEeHUN
(11y)+ 1y
41 | KnaccuduvaLms HeopraHuyeckx CoemMHeHwi.
42- | Orcupbl: c0cTag, knaccuapuiaLius (0CHOBHbIE, KICMOTHbIE, aMGoTepHble, HeconeoBpasyioluvie), HomeHkaTypa (MeXayHapomHas M TpUBManbHas).
43 .
T0ny|eHHE 1t XAMAYECKE CBOCTBA KACTOTHBIX, OCHOBHBIX M AM(DOTEPHIX OKCHIOB.
44- | OcHoBaHws:: COCTaB, KTaccuhykauus, HOMEHaTypa (MEXDyHapORHAA W TVBUANbHAR), DUBHHECKE U XVIMMYECKE CBOCTBA, CNOCODLI NoMy4eHUs: Linpposas
45 niabopatopus
RELEON
Lincoposoit pH. wramws ¢
3AKUMOM; NIATH XVIMUYECKUX
CTakaHoB (25 Mn);npombIBanka
46- | Kvcnotbl: cocras, KnacCuduKaLus, HOMEHKTATypa, (U3MYECKUE M XAMAYE CKMe CBOCTBA, CMOCOBBI noMy|eHus.
a7
PAg aKTMBHOCTY MeTannos
48- | Comw (cpenHue): HoMeHknaTypa, cnocobbl NOMy4eHs, B3aUMOEIICTBUE CONEd C MeTannani, KMCTOTAMM, LIeN0Yamd U Conamu
49
50 | TeHeradeckan CBA3b MEKZy KNaccaMd HEOPTaHWHECkX  CORTMHeH
51 | Tpakmueckas pabota; Lncpposas
’ naboparopus
No 6. Pewenme akcrnepuMenTanchbix 3agad no Teme «OCHOBHblE KMacchl HEOPraHMYeCkX COBMMHEHMA RELEON

Lincposoit pH. wramws ¢
3AKUMOM; NIATH XVIMUYECKUX
CTaKaHoB (25 mn);




npomblBarka.

52 | KonrponeHas pabora Ne 2
Tema 8. Nepuognyecknin 3aKoH U Nnepuognveckan cuctema xummueckmnx anemeHToB [1. U. MeHaene eBa. CtpoeHue atoma (7
4)
53 | Tlepable nonsiTkt KnaccudmkaLAn XAMA4ECKX 3NEMEHTOB. TTOHATUE O FDYNNaX CKODHbIX SMEMEHTOB (LLENOY HbIE 1 LLIEMOYHO3EMENbHbIE METanNbl, ranoreHbl, HEPTHbIE rasbl) .
54 | 3nemenTsl, Koropble 0BpasyloT aMoTepHbie OKCWIbI M TUAPOKCUAHI
55 | [lepvoguueckuit 3aKoH i nepHoguyeckan cucrema xumseckix anemento 1. 1. Menzeneesa. Mepuogs, rpynnsl, nogrpynnbl Guauyeckuit CMbIC MOPSBKOBOTO HOMEpA MeMeHTa, HoMe OB NEpHOZa M IpyNnbl.
56 | Crpoenwe aromos. Coctas atomHbix sgep. Msorons
57 | 3nexrponbl. Cpoenue anexTpoHHbIX 060n04eK aTomoB nepBbix 20 XUMUMYECKNX aNemerTos nepuogudeckoit cuctemsl 1. . MeHpeneesa
58 | XapaKTepucrika X/MUYECKOrO anemeHTa no ero MonoeHuio B nepuoguyeckoit cucteme [, V. Mengeneesa
59 | 3navenwe nepuogudeCkord  3aKoHa
W MEPUOBN|ECKOIH CUCTEMbI XUMUYECKUX SNEMEHTOB AN PA3BITUS Hayk M npakTiki. [, 1. Menaenees — yuénbii, negaror u rpaxganuH.
Tema 9. Xumunyeckas cBA3b.
OKUCNUTENbHO-BOCCTAaHOBUTENbHbIE peakuumn
(8y)
60 | nexTpooTPULATENLHOCTS ATOMOB XUMMHECKK SEMEHTOB
61 | oHHas xummdeckas cBsab Ludposas
niabopatopus
RELEON
Lndposoii gatunkTemnepaTypsl
MNaTYHOBGIE, AATYMK
TemnepaTypel TepMonapHLIi
62 | KosaneHTHo-nongpHas cas3b Lncdposas

nabopatopus




RELEON

Linchposoit gaTdnkTemnepaTypsl
MNATUHOBBI, AATYMK
TeMnepaTypbl TepMonapHsi

63 | KosaneHTHo- HenonsipHas CBA3b 1
64- | Crenexb oxucnexus 2
65
66- | OkvcnurensHoBoccTaHoBUTENbHbIE peakuud (OBP). TlpoLecchl OKUCTEHUS W BOCCTAHOBMEHHS. OKVCTUTENM U BOCCTAHOBMTEMM, 2
67
68 | KoutponbHas pabota Ne 3 1

KanennapHo-teMaTn4yeckoe njaHupoBaHue mo xumun 9 kiacc

2 yaca 68 yacos

Ne | Tewa pasgena u ypoka Konwuecteo yacos Ucnonb3osaHue
ob6opydoeaHusi
«To4yka pocma
MoBTOpeHne un yrnybneHne 3HaHMN OCHOBHbIX pa3aenos Kypca 8 knacca
(5u)+ly
1 Mepogniecni 3aoH. Mepuomuueckan cucrema xummyeckux anementos [1. M. Mengeneesa. Crpoexue atomos 1
2 3aKOHOMEPHOCTH B M3MEHEHWH CBOWCTB XMMAYECKIX 3NEMEHTOB MepBbiX TREX NEPUO0B, Kans, KAMbLMA U UK COBTUHEHM B COOTBETCTBUM C MONOKEHUEM 3NEMEHTOB B NEPUOBMYECKOM CHCTEME U CTPOGHUEM 1
WX aToMoB
3 Knaccuchukauns 1 HOMeHNaTypa HeopraHuHeciux BelwecTs (MexayHaponHas ¥ TpuBManbHas) 1
4 XUMMYECKe CBOICTBA BELLECTB, OTHOCALLMXCA K Pa3nu4HbIM KIACCaM HEOPTaHUYECKIK COBMMHEHMH, WX TEHETUMECKAR CBA3b HEOPraHUMYECKMX BELLECTB 1
5 CTpoeHve BeLLECTBA: BUIbI XMMAYECKOM CBA3M. TWMbI KDHCTANAMYECHX PELLBTOK, 3aBUCMMOCTS CBOVICTB BELLECTBA O TWM@ KPUCTANAMYECKOM PELLETKA . 1 Lindpposast
naboparopus

RELEON




Lindbposoit garuukTemneparypel
NNaTVHOBbIA

6 KowtponbHast paboraNet
Tema 1. OCHOBHbIEe 3aKOHO MEPHOCTU XMMUYECKUX peaKLuin
(44)
7 Knaccuchurauns XaMuseckix. peai no pasnusHbIM npi3Hakam.
8 ToHSTiE O CODOCTY XMMMYECKOiH PeakLyk. TOHSTUE O TOMOTEHHbIX I FETEPOreHHbIX PeaKLaX . Lincposas
naBopatopus
RELEON
Linchposoit garuukTemnepaTypel
NNaTVHOBbIN
9 TToHSTHE O XUMUYECKOM PaBHOBECHH. ©aKTOpbI, BIMSIOLLME Ha CKOPOCT XUMUHECKO/ PEaKLIM 1 MOTIOKEHHE XUMUYECKOT0 PABHOBECHS . Lindpposast
naBopatopus
RELEON
Linchposoit garuukTemnepaTypel
NNaTUHOBbIN
10 | MexaHuam OKMCTMTENLHOBOCCTAHOBUTENbHbIX PEAKLII (NEKTPOHHbI aNaHe OKUCTIUTENBHOBOCCTAHOBUTENb HOAPEAKLMM).
Tema 2. dnekTponuTnyeckas guccoumnaumsa. Xummyeckue peakumm B pacTBopax
(8y)
11- | Teopus anexTPONUTA4ECKO QUCCOLMALIM. NEKTPOMHTEI I HEANEKTPOMTLL. KaTioHbI, aHMOHbI. MeXaHuaM AMCCOLY auM BELLECTB C PAsMMIHbIM BUZAMM XUMMYeCKah casau. CTeneHb auccouyaum. Cunbkble 1 cnabble Lindpposast
12 | onextponusl naboparopus
RELEON
L{uchpoBoit AaTYMK 3NeXTPONPOBOZHOCTH
13- | Peakum WokHoro 06MeEHa, YCnOBUS HX MpOTEKaHUS. VAOHHBIE YpaBHEHUA pearyi. Lindposas
14 niaBopatopus
RELEON

L{uchpoBOit AaTYMK 3NeXTONPOBOZHOCTH




15- | Xumudeckwe CBOICTBA KACNOT, OCHOBA HWit M CONedt B CBETE MPECTABNEHMi 0 NexTPONMTMYECKOR AUCCOLMaLIM
16
17 | Moxsrve 0 rgponuse coneit.
18 | Mpaktuyeckas pabora Ne 1 Peluese 3KCTepUMEHTANbHbIX 33034 no Teme Lincposas
naboparopus
RELEON
LuepoBOit AaTYMK BNeXTONPOBORHOCTH
Tema 3. O6wwan xapakTepucTMka xummuieckux anemeHToB VIIA-rpynnbl. FanoreHs! (4 4)
19 | O6was xapakrepucrika ranoreqos . OcoBEHHOCTH CTDOGHUA aTOMOB 3TUX ANEMEHTOB, XapaKTepHbIe ANA HiIX CTENeHM okvchenns. CTPoeHHe i t3ndeckue CBOHCTBA NPOCTbIX BELLECTB — ranoreHos
20 | Xuwuyeckvie CBOVCTBA Ha NpMEPE XNIOPa (B3aUMOBEIICTBIE C METANMaMH, HeMeTannamy, Luenoyamu). Xnoposogopog. ConsHas KMCnOoTa, XMMUYECKIE CBOWCTBA, NONYYEHHe, NPUMEHERVE.
21 | Owuonoru4eckoe feiicTaie Xnopa Y XNOPOBOLOPOAA HA OPTaHIt3M YenoBexa. BakwelfLuue Xnopibl M ux HaxoxaeHwe B NpUpoge . Lindpposast
naBopatopus
RELEON
22 | [pakmeckas pabora: Lindposas
N A naBopatopus
Ne 2. Tonyyente CONSHOIR KUCMOTH, U3ydeHte eé CBOIiCT RELEON
Tema 4. O6Lan xapakTepucTuka xXumm4yecknx anemeH- ToB VIA-rpynnbl. Cepa n eé coegnHeHus (5 4)
23 | Obwas xapaktepucaa anemertos \/1Amynnbl. OCOBEHHOCTI CTPOGHUS aTOMOB 3TUX NEMEHTOB, XaPAKTEPHBIE ANA HItK CTENEHY OKUCTEHMS
24 | Crpoenue i dusndeCkve CBOVCTBA MPOCTBIX BELLECTB — KACNOPODA W Cepbl. ANNOTPONHbIE MOZMCUKALIM KACTOpOga ¥ Cepbl. XuMUYECKUe CBOWHCTBA
Cepbl.
CepoBogopom, CTPOEHME, (H3MIECKME I XAMUyeckue cBoACTBA. OKCWbI Cepbl KaKk MPELCTABUTENM KUCTOTHBIX OKCHI0B
25 | CepHad Kucrota, (uandeckie Lindposas
i naboparopus
W Xumnsecive cBoictea (0bLume kak NPeACTaBHTENS KNacca KMCTOT U CeLncuHecte), MpuMeHeHue RELEON
L{uchpoBoit aTuutk aneKTpoNpOBOZHOCTA
26 | XuMudeckvie peakLum, Nexalye B OCHOBE MPOMBILINEHHOTO cnocoba nonyyeHus cepHoi kucnotel. ComM CepHOM KUCTOTS.




27

Haxoxgenvie cepsl W 68 coemMHeHMi

B Mpupoge. Xumuseckoe JarPASHEHMe OKDY)Ka}OLIJ,eIZ (peabl COBAMHEHMAMM CEpbl (KVICJ'IOTHbIe H0XON, 3ArASHEHNE BO3MYXa U BOﬁlOéMOB), cnocobbl ero npenoTBpaLlenns

Tema 5. O6Lwwan xapakTtepucTuka xumm4yeckux anemeHtToB VA-rpynnbi. A3oT, poccop 1 ux coeguHeHus (7 4)

28 | Obwas xapaktepucaa anementos \/Amynnbl. OcoBEHHOCTH CTDOEHUA aTOMOB 3TWX 3MEMEHTOB, XapakTepHbIE ANA HiX CTEMEHM OKMCTEHMS
29 | Asr, pacnpoctparenute B NpUPOge, (DM3MIECIME U XiMAYECKE CBOCTBA. Kpyrosopor asora B mpupoge
30 | Awmmak, ero usndeckue 1 XMAYECKe CBOVCTBA, NONYYeHHe 1 NpMeneHve. Coma aMMOHHS, WX BI3IHECKE 1 XMUYECKVE CBOWCTBA, NPUMEHEHHE.
MpakTiqeckas pabora Ne 3. Tonydexme ammiaka, U3yseHve ero CBOCT.
31 | Asordaq wicnota, e chuandeciue M Xumndeckre cBoiictea (0BLuve Kak MpencTaBATENS Knacca ICMOT U cnechuvecive). Mcnonb3oBakue HATPATOB i CONeM aMMOHMA B KAYECTBE MUHEPanbHbIX YLoBpeHHit Lindposas
naBopatopus
RELEON
L{uchpoBoit aTyutk aneKTpONpOBOZHOCTA
32 | XuMuectoe saHEHVE OKDYKIOLLEI CPEMbI COBIUHEHMAMA 2301 (UCTOTHbIE OWAM, 3aDS3HEHME BO3OY Xa, NOYBLI Y BOROEMOB
33 | docop, annoTponkble Mogucbukaun docdopa, BUSMYECKHE M XUMMYECKWE CBOACTBA
34 | Okcng chocchopa(V) u chochopHast KucnoTa, (M3MYECKME W XMMMMeckve CBOWCTBa, nomyyenwte. Vcnombaosarue (ocdhatos kayecTse MUHepanbHbIX YAOOPEHui. arpaaHeHve NpUPOSHbIX BOZOEMOB
doccharamm
Tema 6. O6Wwasn xapakTepucTuKka XMuMn4eckux anemeHToB IVA-rpynnbl. Yrnepoa v KpeMHUM U UX coeanHeHUs
(8u)+1
35 | Ymepog
36- | Okcuabl yrmepoda, WX GMSHYECKNE U XUMIUHECKAE CBOVICTBA.
37
38 | YronbHas KicroTa 1 €& Con, Ux QMSMYECKUE U XUMAYECKWE CBOICTBA, NONYYEHHE W MDMEHEHHE.
39 | [lepsoHadanbHbie MOHTIR 06 OpraHW4ECKMX BELLECTBAX Kak O COBMMHEHNSX YIMepora: 0COBEHHOCTA COCTaBa i CTpoeHMs. TTOHATUE 0 BHONOTMECKY BaxHbIX BELIECTBAX: KupaX, Oenkax,
40 | KpemHmi, €r0 Quandeckue U XMMAYECKAE CBOWCTBA, NONYYEHHE U MPUMIEHEHYE.
41 | Mparecias pabora Ne 4 [Monyyeute ymexucnoro rasa. KayecraenHas peakLius Ha kapBomar-uou Lindbposast

nabopatopus




RELEON

LuepoBOit AaT4K BNeXTONPOBORHOCTH

42 | Mpaxveckas pabata Ne 5 Pewexue akcnepuMeHTanbHbIX 3ajay No Teme «Hemetannbhy. Lnchpoas
naboparopus
RELEON
LuepoBOit AaTYMK BNeXTONPOBORHOCTH
43 | KoxtponbHas pabora
Tema 7. O6WwmMe cBONCTBA MeTannoB
(4y)
44 | (6was xapakTepuCTUKa XUMUYECKIX SMEMEHTOB — METANN0B Ha OCHOBAHIM X NIONOKEHHS B NEPUOBMUECKOT CHCTEME XMuYeckwx anemenTo [] . W . Mexzeneesa i CTpOeHus aTomMoB
45 | Crpoene MeTannos. Metannndeckas casab i MeTannuHeckas KpUCTanuieckas pewwerka. ONEKTPOXVMUECKNA PAR HAMPSIKEHWIA METanmoB
46 | Ousnyeckue U XMMMYECKU CBOVICTBA METanmos .
47 | Obuwwme cnocobbl nonydeHis merannos. MoHATHE O KO3 METANA0B U OCHOBHbIE CNOCOBbI 3aLuTbl OT Koppoaud. Crnasbl (CTarmb, YyiyH, AHOpAmIOMUHM, GPOH3a), WKk NpUMeHeHue B BbiTy M
MPOMBILLTIEHHOCTH
Tema 8. BaxHelline MeTannbl U UX coeaUHEHUNA
(164)+ 2
48 | Ilenoyrbie MeTannsl. Monowenve B nePUOBMUECKDI CUCTEME Xmuyeckwx anemenTos [, M. Menaeneesa, cTpoenneaToMoB. HaxoxaeHue B npupoge .
49- | Ousuyecke M XuMMYECKIe CBOACTBA (Ha MpUMEPE HaTPA W Kamks
50
51 | Oxcwgbl i rMgpOKCHR! HATPUA 1 Kanws
52 | lpueHerve WenouHbX METANm0B M X COBTUHEH,
53 | enoyHosemenbHele MeTanibl MarHiid U kanbUuid, CTPOGHME atoMoB. MONOXe Hite B nepuomUyecioit cucTeme Xumnve ckmx anementos [1. . MeHpeneesa.
Haxoxgenve B npupope
54- | Ouanyeckue 1 XuMUYECKME CBOICTBA KanbLMs 1 MarHs
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55

56 | BaxHeiuue coenuHenns kanbns (OKCHE, TWAPOKCAE, comu). 1
57 | XectvocTs Bogsl M cnocobbl ee ycrpaneHus. Mpaktudeckas pabora Ne 6. KEcTkocTb BOgbl U METObI €8 yCTpaHeHws 1
58 | AnomuHuiA. 1
59- | Qu3myeckue 1 XuMyeckue CBOICTBA. AMGOTEPHLIE CBOICTBA OKCHAA W TUBPOKCHLA 2
60
61 | Xeneso. 1 Lndhpoas
naBoparopus
RELEON
Linchposoit gatyukgaBneHus
62 | Qu3uyeckue 1 XuMMYECKU CBOICTBA Xene3a 1
63 | Okcugs, rmgpokcumsl W conn xenesa(ll) 1
u xeneaa(lll) .
64 | Mpaktwdeckas pabora Ne 7. Peluenve akcnepuenTanchbix 3agay no Teme «Meranibhy . 1 Lincppoast
naBopatopus
RELEON
Linchposoit gatuukdaBneHus
65 | KoutponbHas pabora Ned 1
Tema 9. BewectBa u matepuanbl B XXM3HU YenoBeKa
(3y)
66 | HoBble Matepvans! i TexHonoruu. BeluecTsa U Marepanbl B NOBCERHEBHOM KVI3HN YenoBexa. XuMAS U 300p0Bbe. 1
be3onactoe Ucnonb30BaHKe BEWWECTB I XUMUYECKUX peaKuuil B Bbiy.
67 | TlpupoaHble UCTONHHKM YrMeBofopoaoB (yromb, NPUPORHBIA fa3, HeQiTb), MpORYKTBI WX nepepaborku, ux ponb 1
B ObiTy 1 MPOMBILLNEHHOCTH
68 | OcHoBbl 3H0nOTMYECKO TPaMOTHOCTA. XMMUYECKO 3arpAaHEHVIE OKpyXato el cpedbl (npeenbHo AonycTuMas KOHLEHTpaLus Belwects — MAK). 1

Porb xumnm B PELLEHMA 3KOMOrUYECKMX np06neM
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NaGopatopHele paborsl 8 knace Mpakusectas pabora N 1. «Wsyserue CTpoeHust nnamenn»
TeopeTudecias Yactb: [0peHMe — CTIOKHbIV MPOLICC, COMPOBOMTAIOLIMAIC BLIAENIGHUEM SHEDMM, Kak NDABMNO, B

BiZe Tenna U cBeta. PaanMyaloT 1oMOreHHOE fopeHue (Hanpumep, npi pabote rasosoit ropenkut), U TeTeporeHHOe fopeHue (HanpuMep, 10peHIe CUpTa M CyXoro fOpIoYer0). B paccMOTPEHHbIX NPUMepaX NNams UMEET CXOBHOE CTPOSHHE. B HEM MOXHO BbIZENUTb TPH YacTH.
BHYTPEHHWIA KOHYC TEMHOTO UBETA (B Cnydae raoBoi TOPeNkM CUHEro LBeTa) ¢ Hu3koi Temnepatypoit ~ 300—500 °C. 3pech MpOWCKOBMT UCNapeHUe W PasnoXeHwe ropioYero BELECTa.

CpenHuit BOCCTRHOBUTENbHbIH KOHYC COCTOMT U3 CMECH BO3yXa i ropsuero rasa. 3aech nog BausHuem Gonee sbicokoit Temnepatypsl (1500—1800 °C) mpomyKThi UCnapewws M pasnoXeHWs ropiouX BELUECTB aKTUBHO PEarvpyloT ¢ KWCTOpOBOM. Ecnu yacTs yrnepoga ocTaérea caoBoaHoi, TO ero Menbyaifiume
YACTHLB! PACKANAIOTCA 1 MDHBAIOT MNAMEHU SDKOE CBEYeHYE, Ta yacTb namenyt Borata yrapHbi rasom GO — CUMbHLIM BOCCTRHOBUTENEM, NIO3TOMY €8 HasblBaIOT BOCCTAHOBUTEMbHOM. Touka HauBonee BLICOKOM TeMNepaTypbl HAXOBUTCS Ha OCTPUE BOCCTAHOBUTENBHOMO KOHYCA.

BHeLwHwih okucaMTEnbHBIA KOHYC 0BpasyeT HesNmUMYyLO 0B0N0YKY, OKPYXAKOLLYHO MnaMs. 35ech NOS BIMSHUEM 3HAYUTENbHOTO MPMTOKR Mevkse sy oz noros e iposeo saecsa 20 CO 2D KO (s ey opeo va cose oo Taowee: 06pazyeTct N2). [pwt 3TOM 0cTagres UabbIToK KICnopoaa, KOTOpbIA Mpu BICOKOIA TeMnepaType
06nagaer BbICOKOiH OKUCTHTENBHOM AKTHBHOCTbIO,
M03TOMY BHELLHSA YaCTb NNAMEHI HasblBAETCA OKMCAWTENbHOM, Wcnonbayst NOARYB BO3MyXa, MOKHO YBEMMUMTL TEMNEpaTypy NnaveHu.

nQaKTVNECKaﬂ 4aCTb: LleJ'Ib OnbiTa: U3y4uTh CTPOEHME NNAMeHK, ONpeaenuTy TeMeparypy B PasHbIX €r0 30HaX Npu MCNOMb30BAHMA PA3MUYHBIX UCTOMHUKOB TEMNa .

[epeyeHs damuukos yughposoll nabopamopuu: KaT4MK TeMnepaTypsl TepMonapHbiid. JoronHumensHoe 06opydosaHue; WTATUB C 3aXUMOM; AepxaTeNb AN Npobupok; CrupToBKa
. Mamepuans! U peakmussl; CTUPT 3TUNOBBIA, CYX06 TOpIOYEE; CBeYa.

TexHuka 6e3onacHocmu:
1. . Pabora cassana C OTpLITbIM MnaMeHeM — Geperatech OXOra.
2. . Tepmonapa nocne #3BNEYeHUs W3 NaMeHn 0CTHIBAET He cpasy — Oeperumecs oKora. 3.B CTUDTOBKE COZEPXUTCA T0PHOYAA KHUTKOCTS.
UHCmMpyKyus K 8bIMOMHEHUIO:
1..TonntouiTe BLICOKOTEMNEPATYPHbIA faTwi (TEpMONapy) K pervcTparopy AaHHbIX (KOMMbiTEpy). 3akpeniTe faTwik B LUTATHBE TaK, 4To0bl 610 KOHUMK Kacanca cMTUA CUPTOBKM .

2., 3axrvite crupToaky. Koraa nokasaws CTaBUmapyIOTCA, 3aMMILMTE 3Ha4EHvE TEMNepaTyp! Ha CXeMe nnawenw (pic. 1). 3.Mepemeluaiite faTwk TeMNepaTypsl B CREAYIOLLYK0 TOUKYMNAMEHH B COOTBETCTBAN CO CxeMoit, [Ing aroro ocnaGnsiie MydiTy W nepemeLaiTe eé (BMeCTe ¢ Namkoii 1 AaTwkoM) B HykHoe
Mecto. Koraa nokasaHua CTaGUMMADyIOTCS, CHOBE 3AHOCUTE 3HAYEHMe TeMNepaTypbl B COOTBETCTBYHLLEN TOUKE Ha CXEMY .

4 . Tak #3MepbTe Temneparypy BO BCEX TOYKaX MNaMeHM, OTMEYeHHbIX Ha Creme . 5 . HOBTOPVITG [eICTBAA €O CBEYOM M CYXUM TOPHO4MM.

6.06panie sHuManve! MTpi H3yeHMA CTDOSHHA TNaMeHI CyXOr0 TopioYero uenonsayeTes 1/4- vactb TaBneriu, Kycodek ropioyero NOMBLLAIT Ha kepamueciyio
MMTKY.

Puc. 1. Todku U3Mepewus Temneparypbl inameHut 7 . BHECHTE B Mnams cupToBkw Ka nonmAHyTbI npobupky. WA3enexure npobipky U3 nniamenn 1 paccMorpuTe eé noepxHocs. 8 . TMoBTopuTe ombiT O cBevoit. Kakoro LseTa 06pasosancs Hanér? Yto a1o 3a BeluecTso? Peaynbratsl

U3MepeHviAlHabniogeHuii
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Vcrousik TennoTsl Temnepatypa 0kono UTAA(Kycoua opiovero) Temneparypa B CpegHeii YacTnnaMeHy Temneparypa B BEPXHEHYACTH NNAMEHN Yr0 0BpasoBanact Ha nosepiHocTH poBiupk

1 CnupToska

2 Cseva

3 Cyxoe ropiovee

Bbi800bi:
B BbiBoRax ykasatb, Kavoil MCTOSHMK TEMAOTLI MPEANONTATENBHO UCTOMb30BAT B XUMMHECKOif NTaBopatopi M noyemy .
KoHmporsbHble 80npochi:
1 . Kaxoit vcTossuk nnamenn 6bin ucnons30BaH? 2 . Kakas Yactb nnameHi camas ropsuas?
3 . [lo Kavoit MakcuMancHoii Temmeparypbl yaaéres nporpers Tepuonapy? 4 . Yto ropsuee — LEHTp namenu wiu pas?
1. .Tloyemy cruproska ropuT nouTH GECUBETHLIM NNaMeHem, a cBeya - cBETALM? MoXHO MM Mcnonb3oBaTh CBEW B NabOPATOPUM BMECTO CTMPTOBOK?
2. . Kaxwie npogyKTbl TOPEHMA OOUHaKOBbI Y CTMpTOBKM U cBewd? 7. 3agarue ana nogrotoskw k VA, BIP
My HarpesaHu TEAbIX BELLECTB B npobupre HeoBxomuMo: L.B38To MpOGMPKY B PYKM W HATPEBATb Ty YaCTb, [Ae MEXWT BELLECTBO; 2.3akpemiTb MpoBpKy B LLTATHBE W HATPEBATH Ty YacTb, e NEXWT BELLECTRO;
3.B3ATb MPOBHPKY B pykM, MPOTPeTb BCHO NPOGMKY, @ 3aTem Ty YacTs, 13€ NEXWT BELLECTBO; 4.3aKpenuTs MpoBupky B LLTaTMBE, MPOTPETb BCO NPOBWDKY, a 3aTem Ty Yact, 146 NexuT BelecTBo . (MpasunbHblil oTBeT: 4 .)
8.3anaHue AN9 pasBUTUA (YHKLMOHANBHOA rPaMOTHOCTH

B tre Maiikna Gapages «ACTopus ceuM» a8TOD OMACHIBAET OMBIT, KOTOPHIA OH AEMOHCTDUDOBAN Ha CBOIK MEKLMSX. B nnams CBeW OH MOMELLAN WaOTHYTYO CTeknsHyo TpyGky. OpvH KoHew TpyGku onyckaricst Hemarnexo oT TN, BTOPOV BHIBOZWTCS HA HECKOIBKO CAHTUMETPOB OT NnavgHK. Yepes HekoTopoe Bpems
K KOHLy Tpy6KA NOZHOCHTA TOPSLLYIO NyUHHY.
TMosBRANOCH NNaNs, KOTOPOE CyLIECTBOBANO OTAENbHO OT NNaMeHy cBek. Kak MOXHO 06bSCHUT aTo siBnenue?

QrBeT: B 370l YaCTH NaMeHy TPOMCXOZMT UCnapeHHe Napaduka. Mapsl napadHa Ha BoanyXe, Mpit NOMKTaHMM, 3aropatorcs. Puc. 2. ONbIT ¢ MnameHeM CBeuw

HOeMoHcTpaunoHHbIN akcnepuMeHT Ne 1. «BbidesieHue u noz2souw,eHue mennaa — npu3Hak XuMu4yeckol peakuyuu»
Teoperwectas Yact. Pabota npoBOGUTCA MpM u3yeHu TeMbl «Tpuaakd Xumadeckix pearuiis . BbineneHie u

N0rNOLLeHMe TennoTel, U3MEHEHNE OKpacku PacTBopoB UMW BELLECTB, BbIAENEHUE rasa ABNANTCA OCHOBHBIMU MDU3HAKAMI XAMUYECKAX peaKLumh. Tarke UMeer cMbich NI0OBTOPUTL pa60Ty Nnpu BBEAEHUN NOHATUA «TennoBoit Sq)d)eKT peakuuuy

13



Mpastueckas yacto. Llens paboTbl; NpoREMOHCTPUPOBATS BbENEHHE W NOMMOLLEHWE Tenna NpH XMMUHEckIx peakunsx. CBA3ATb NOKA3aHMA AaTwika TEMNEpATYPbl C OCS3ATENbHBIMM OLLYLLEHMAMM,

[Mepeyerb damyukos yughposol nabopamopuu; [aTunk TeMnepaTypbl NIaTUHOBIN.

[JlononHumensHoe 0bopydosarue: [Ba XMMAYECKUX CTakaa (50 Mn), mpoMbiBanka C AUCTUNAMPOBAHHOW BOJOM, CTakaH ONd CMUBA OTPABOTAHHbIX PACTBOPOB.

Mamepuans! u peakmugbl: anoMiHueBas NPOBONOKa UK rpaHynbl, 20%-Heli pacTeop rvgpokcuaa Hatpua NaOH, 10%-Hbiit pacTBop ykcycHow kuenotsl CH3COOH, ruppokap6oxat Hatpust NaHCO3 .
TexHuka 6e3onacrocmu; 1 .Pabotatb B oukax. 2.Tpebyetcs cobnioneue mep GeonacHocTi npu pabote C IPOKCHEOM HATPUS 1 HArpeBaTENbHbIMI NPUBOpaMH.

UHCcmpykuusi K 8binoniHeHUo: 1.B wmisecini crakad Haneitre pactsop wenown NaOH. Wamepbte ero Temneparypy. ToMecTite fpaHynibl W MPOBOROKY amioMUHMS Tak, ToBbl Haj HUMM 0CTaBanca cno Kukoctd. Korga HaukETca peakumsi, 0BpaTiTe BHMMaHVE LLKOMHUKOR Ha
BbIAENEHME [a3a U YBEMMYeHe TemnepaTypbl. JKenatensHo (6CTM peakuys WAET He CMwKOM BypHO) MpOTH MO KMacey W GaTb LLIWOMbHMKAM NOTROTATh CTakaH, w1oBbl YOemuTbes, 1o efo copepxvmoe padorpenock. OTMETsTE MakcuMansHylo Temnepatypy pacteopa. [onyyeHHbI peynbTar 3aHecuTe B
Tabnuuy .

2. [TpomoifTe faTuwik TeMMepaTypbl BOFO. B CTakaH HaneliTe YKCyCHYI0 KMCAOTY Ha 113 no Boicote. Mamepere €& Temneparypy.
HefonbLuuMi NOLWSMH HaCkiNbTe rWIPOKapGOHaT HATHS, NoMeLLMBaS AaTkoM TemnepaTypsl. OBpaTUTe BHUMAHHE LUKONBHYKOB Ha BbiENEHHE ra3a - MpH3HaK XuMUHeckoi peakLium. TIoCMOTpHTE, Kak uameHsieTcsl Temnepatypa. OTMETbTe MUHUMAnbHYK TeMnepaTypy pacTeopa.

(ony|eHHblii pe3ynbTaT y4eHIki 3aHOCAT B TabAwLy. Pe3ynbTaTel U3MepeHwii /HabniopeHui

Pearupylole  BewecTea HauarHas Temneparypa pacreopa MakcumansHas/MiHUManbHas TeMnepaTypa pacTaopa BbinereHve Un MOrMOLLEHVETENNOTHI

PacTeop LWENowM 1 anoMuHuit

Pactaop YKcycHoil KAcnoTl W o

Bb1800kb1. Ykasrs npusdat XAMAYECHX pearuyii.
KoHmpornbHbie eonpochi:
1. .Tpueenume npumepsl peakLui, MPOTEKAKOLLVIK C BbIAENEHUEM TENNOT.
2. .[ins nonyyeHus HeralLBHO U3BECTH MEN MPOKANMBAKOT MK BLICOKOM TeMnepaType. K akomy Tumy MOXHO OTHECTH 4Ty peakumio? 3.3ananue Ana nogrorosku k TA, BIMP: Tonbko xvMudeckvie ABNEHUS Nepeymcnensl B rpynne:

1. TopeHwe CBEYM, BoInaleHHe AOKAEBBIX Kanenb, kuneHve Bobl 2.CKUCaHwe SBTIOMHORO COKa, CKUCAHVE MOIOKA, PaCTBOPEHWE MEna B yKeyce 3.TasHyle CHera, MNABMEHvE CBMHLA, MPOTYXaHue Kypuoro sifiua 4.06pa3oBaHyie TyMaka, TopeHve GeHranbCKoi CBEYH, ropeHme MPUPOLHONO rasa

.,ueMOHCTpaLIMOHHbIﬁ JKCNnepumMmeHT Ne 2. «Pa3noxeHue e00bI AJIeKmpu4eCKUM mMmOKOM»

Teopemqecxaﬂ 4aCTb. I'Iepeq Hayanom paﬁOTbI cneqyer o6cqub (0 LLIKOMbHYKaMi BOMPOC: MPOCTBIM UMK COXHBIM BELLECTBOM ABNAETCA BOAA. Mocne BbiBHKEHHS y4aLLMmIca pasnindHbIX TUNOTE3 Y4UTENb NPOCUT NPEANOXUTL BapUaHTLI UX SKCI'IepMMEHTaJ'IbHOVI NPOBEPKK.

14



O6b14HO [aHHbIif OMbIT PEKOMEHAYKOT NPOBOAMTS B MpuBope MochMaHa, YCTPOIACTBO KOTOPOr0 ABNFETCA AOCTATONHO CMOXHBIM ANS BOCKMMKNACCHUKOB. YR06Hee ero mpoBouTb B NpHBOPERNA OMLITOB C SNEKTPHYECKMM TOROM, UCOMb3ys B Kavectse anextponuta 1OYb-Hblid PacTROp MAPOKCHRA HaTPUA U CTambHble (Myulue
Hikenesble) anextpogbl. Bo usbexame
BCMIEHHBAHUS PACTBOPA MpW1 [IEMOHCTALMM K anexTponuTy cnegyer fobaguTs aTunoBbii cupt (Ha 4 oBbéma pacteopa anextpomua 1 06bém 95%0-Horo pacreopa ciupra) .

Mpaktudgckas vacts. Lienb pabotbl: cchopMMpoBaT NPEACTABNEHNS | YUALMXCA 0O 2HANM3E COXHBIX BELIECTB W UAMEHEHAN MONEKyN CMIOXHbIX BELLECTB B XOBE XWMMHMECKHX PeakLuti.

HononHumensHoe o6opydosaHue: mpubop 4nA ONLITOB ¢ ANEKTPHHECKAM TOKOM; UCTOYHHK NOCTOSHHOTO TOKA: NPOBMDKM - 2 LLIT., MPOHYMEPOBAHHBIE; NYWHHKA; CTAPTOBKA; MPOBKM — 2 LUIT, MUHLIET .

Mamepuans! u peakmusel: ciupT 3TunoBbIA, 10%-Hbl PacTBOp LLENoyM.

TexHuka 6esonacHocmu: Paborar B ouax. Tpebytotca cneumanchble Mepbl GeonackocTi np pabote ¢ TMAPOKCMEOM HaTpHA

Wrempykuus K @binonHeHuro: 1.3anonHuTe aNeKTPONUTMYECKYIO BaHHY W JEMOHCTPALMOHHbIE NpoBUpKi PACTBOPOM 3MEKTPONKTa 3apakee, A0 ypoka. 2.MpoaemMoHCTPUpYITe NPUBO y4aLLMMCA, OBBACHHTE er0 YCTOIICTBO 1 BKIIKOYUTE NOCTORHHbIA aneKTpHHeckHit ToK.
1.  Hafrionaerca Boienenvie rasos Ha anexpogax npubopa. ObpatuTe BHUMAHHE YUaLLUXCA Ha TO, YTO OQMH U3 ra30B BLIAENAETCH UHTEHCUBHEM W 3aHUMAeT B ABa pasa G0MbLLu 06BEM MO CPABHEHMIO CO BTOPBIM [a30M.
2. Obicyaure Habnioaemble MPU3HaKN XAMUHECKO! peakuyw, CaenaiTe MPEAroNOXeHAs 0 TOM, B Kakux NpOBMPKAX HAXOBATCA KACNOPOA W BOROPOA. MeKTponu3 npexpaTuTe, Korga B npobupkax HabepéTcs okono 6 mn BOZOpoAa 1 3 M KACTIOPOAa .

3. OBparure BHUMaHKE Ha pasniyHble 06bEMbI CoBpanHbIx ra3os. Mpobipkw NNOTHO 3akpoiiTe NpoBkamy Nog CoEM anexTponkTa. TREIOLLEI NyYMHOI OMpeaeniTe Hanuume KICnopoga B Mpobupke, TOpALLEA MYYMHOM NoJoXTMTe BOROPOA. (TPEANOKITE YYaLMMCA 3aHECTH pe3yNbTaTbl HabmiomeHuit B
Tabnuwy. Pesynbrarel HabniogeHwit

Howep npoupku Obbém rasa Hasgawe rasa

1

2

Bbig0db1: Otpadts, 4T NPOUCXOZUT € MONEKyTami COXHIX BELLECTB B XOBE XUMAYECKOit peakLm.
KormponsHsle sompacsr; 1.MoXHo v O BHELLUHEMy BUY OTAWMMTS Fa3 BOZOPOA OT rasa kucnopona? 2 .Kakwe YacTuLbl COXpaHSIOTCS B X0 NpOTeKaHKS PeaKwy paanoxeHus Boabl, a kakvie paspylatotes? 3 Kak fokasaTb, YTO B COCTaBE Caxapa CORepXarcst aTomsl yrnepoaa’?
4 3anawe ans nogrotosky k TVA, BITP. Mpu cobupanuu rasos uenonbayior npuBops, MPEACTABNEHKbIE Ha PUCYHKE. C NOMOLLBIO, Kakix U3 YkaaaHHbIX npubopos MoxHo cobuparb Bogopog? OBocHYTe CBOM OTBET, UCXOAA M3 CBOWCTB JAHHOMO rasa.

Puc. 7. Mpubopsl Ana cobipanis razos

[lemorcTpauvionHbit aicnepumiet N2 3. «3akoH COXDaHEHNS MacCbl BELLIECTB
Teoperneckas yacts. TTpw UByeHM LaHHON TeMbI LENecooBpasko cosgas MpOGNemHyo CATyaLO, A PaspeLLeHns

KOTOPOW Y4alLjecs! BblfBHTaloT rMnoTeabl, TpeGyiole SKCnepuMeHTanbHOi poBepkw. Mpk OBCYXTEHMH NDNOXeHHLIX BAPUAHTOB MDOBEDKM BblZBUHYTbIX TMOTE3 BOCHMUKTIACCHKUMDEANATBKOT PaanMuHble BAPUAHTBI KOHCTDYKLIUM MpUGOpOB, T.8. MpOSBNAIOT TBOPYECKyHO aKTUBHOCTb, B XOZE KOTOpOit MPOMCHOMUT NepeocMblCieHHe
TIpHOGPETAEMbIX 2HaHW.

15



Ha ypote yuaLumecs ysvator o paborax M. B. Tomowocosa i A. Nlagyasse, NOCBAWEHHBIX OTPLITHIO 320Ha COXDAHEHHA MacChi BELECTS, DOPMYTMPYHOT SAKOH, NPHXORT K BbIBOZY, 470 MACCA BELIECTB B XOe PeakLimt [0MKHa 0CTaBaTbes NOCTORHHOM, [OBMBLLMCh NOHAMAHUS [AHHOTO TE3NC, Y4UTeNb LeMOHCTpHpYeT
SKCTEPUMEHT |

MpaTueckas Yacto. Llenb paboTbl; SkCTEPUMERTANLHO [IOKA3ATb 33KOH COXDAHEHMS MACCHI BELLIECTS

[JlononHumensHoe  060py00gaHUe: BECHl TEXHOXMMUYECKAE UMW 3MEKTDOHHbIE; CBeYa; Konba MMOCKOMOHHas 250 MM, MOXKka ANS CKUTaHWS BELLECT.
Mamepuanb! u peakmuebl; CBeva.

TexHuka 6e30macHocmu: BLINOMHATb TpeBOBaHHUS MU PaboTe C OTKPLITHIM NNAMEHEM.

MHcmpyKuun K 8bimoHexuro; Ha Pbl4aXHbIX M4 ANEKTPOHHbIX BECAX YPaBHOBELLUBAETCA CBEYA, a 3aTEM YHUTEND 3axuraeT e8. Yyaluvecs HabnIogalor, 4To B TeYeHve ~1 MuH paBHOBECHe BECOB HApyLLAeTCs, Yallka C I'OpﬂLLlel7I CBEYO/I NOTHMMAETCA BBEpX. Yuawumes sagatotcs BOMPOC!: «Kax MoxHo
0BbACHUTL HabniopaeMbii (baKT? Kax aror d]aKT (0rniacyercs C 3akOHOM COXDaHEHUd MacChl BelWeCTB?» OﬁCY)KASHMe {aHHbIX BOMPOCOB NMPUBOANT Y4ALUMXCA K MBICTA O TOM, 4TO 3KCEPUMEHT HpOBEHéH HEKOPPEKTHO, CNEAYET U3MEHUTL KOHCTPYKLWIO an6opa.

Yaurens 3apaHee 0NMXEH NOAroTOBUTL KOJ'I6y [10CTaT04HO 6onbLuoro 06béma ¢ Xopowo NOAOTHaHHOI I'Ip06K0l7|, B KOTOPYI0 BCTABNEHA NOXEYKa.

B rioweuike sakpennsercs caeva. Beck npuBop B cBope 3apaHee ypaBHOBELLMBAETCH Ha Becax (puc. 8) . KOrga yyalLimecs MpUXORSIT K BbIBORY, YTO OMBIT CREAYET NDOBOBHTL B 3aKPLITOM MpHOOE, yYMTENb [OCTAET BeCk! C KOMIOOW, 3aKWraeT CBeMY, 3aKEMMEHHYK0 B TIOKEYKE, BHOCHT B KONBY M MNOTHO 3akpbiBaeT. Yuallyiecs BUZAT, 4o
PABHOBECIE BECOB HE HaPYLLAETCA B XOe BCETO SKCMEPUMEHTa .

Putc. 8. MpuGop An8 [iEMOHCTPALMM 33KOHA COXPAHEHMS MacChi BEWECTB

BbiBoap!:
B BbiBogjaX HEOOXORMMO OTa3UTb TE3HC, YTO Macca BELLECTB MpH MPOTEKAHM XAMV|ECKO PeaKLMA COXHSETCH .

KoHmpornbHbie eonpochi:
3anaHuA Ang pasBATUS (YHKLMOHANBHOI TPaMOTHOCTH
1. Tlpuropenun Apos 0CTaETcA 30ma. Macca 30mbl MeHblue Macchi B3ATBIX ANA CKAraHus [pos. Kak moxHo o6bschuTb ator dhakt?

2. [Ins npuroroBnenus ACHOrO GyNboHa NoBap B3AN Kycok Meca Maccoid 1 kr . Tlocne Bapku kycok MAca cran Becutb 800 T . Movemy Macca UaMeHmnacs?

[levoncTpauvonHbiii- akcnepument Ne 4. «OnpegeneHue cocraea Bo3gyxay
Teoperwectas Yacts. Mepes npoBEdeHUeM HCTepUMERTa JHaLumes Heoxomumo 0BBACHHTS YeTpoiicTeo npubopa, 4To 03HavalT Aenenws. Takke Heobxogumo ybeguTees, wio npobka npubopa repMeTHsHO 3aKkpbiBaeT cocyn. MpakTuveckan vacts. Llens paboTbl: akcnepumenTansHo onpeaenuTs 06BEMHYIO 4OMKD KCnoposa B
BOYXE

[lononHumensHoe o6opydoearue; npuGop ANA ONPEAENeHus COCTaBa BO3MYXa, WTATB, CMUPTOBKA, CTEKNAHHAS Manouka, NyyuHa, CTakaH ¢ BOOW.

Mamepuanbl u peakmuebl: KpacHblin hocdop.

16



TexHuka 6esonacHocmu; C OCTOPOXHOCTBIO 0BpawaTbes ¢ ropsiwum hochopom.

UHCmMpyKyusi K 8bIMOIHEHUIO:

1. KpicTannwsarop HanonowHy 3anonkuTe BORoi. Ha noBepxHOCTb BoRbI nomecTuTe (haphopoyio valwky ¢ 1—1,5 1 cyxoro kpackoro docchopa. 2.06paTuTe BHUMAHKE Ha HEOBXOBMMOE YCTIOBYE KCTEPUMEHTa — BRakHbI (occhop Ucnonb3osaTb Henbas! docdopa AomKHO BiiTb BFTO Gonblue, YeM TpebyeTeA And CBA3bIBaHNS

BCEro Kucnopoaa, HaxozAlLeroca B cocyze.

1. Orkpoiire npoGky npubopa M NOMECTUTE KOMOKON B KpUCTannU3aTOp ¢ BOAOM. TOrpy3Te KOMOKON B BOKY HACTONbKO, YTO0bI YDOBEHS BOMbI COBMAZAN C HLKHUM AENIEHMEM KOMIOKONa. [pw 3TOM HItKHUI Kpail KOMOKOMA He [JOMKeH AOXOMUTL [0 [Ha KpUCTannu3aTopa . [Ins T0r0 KOMIOKON 3aKDEnuTe B LTaTuBe Wi

NOMECTATE Ha BHO KDUCTanN3aTopa ABE CTEKNSIHHLIE Nanoukyt .
2. CubHo pasorpes KOHeLl CTEXNSHHOM Manayki, onycTuTe eé B konokon W nogoxruTe doccop. Kak Tonsko doccop 3aropenca, BoICTpO U3BREKUTE Nanouky 1 3akpoiire konokon npobkoi. Konokon 3anonHAeTcA rycteiM GenbiM AbIMOM, COCTOALLMM M3 YacTvyex ocdopHOro aHruapuaa.

3. Tlpu ropexnu docchopa 06bEM BO3RYX BHYTPU KONOKONA BHaYGNE OT HATPEBaHWA HEMHOTO YBEMMYMBAETCA, A YPOBEHb BOZHI B KONOKOME MOHKAETCA . o Mepe PacxOmOBaHKA KACMOOZA MNaMs NOCTENEHHO racHe. benbiid ocopHbid aHruapua pacTeopserca B Boge . Cocyq oxnaxgaercs, ras B
KonoKone NOCTENEHHO YMeHbluaeTcs B 0BbEMe . YPoBeHb Bogbl B KonoKkone nobLaeTcs . B kpuctannusatop fonediTe BoZ! B TakoM 06beme, YTobbl BHYTDU M CHAPYXM KOMOKONA YPOBHM BbinM OJMHAKOBBI W COBMaganu Co BTOPBIM [eMeHWeM Konokona.

6 . Otkpoiite npuGop ¥ Mp NOMOLLY TOPALLEI NYWWHbI yRAMTECH B TOM, YTO OCTABLUMIICA B KOMOKONE ra3 He MOAREPKUBAET ropeHns. PesynbraTel HabiogeHwit

Yucno senexnit B npuBope, 3anonHEHHbIX BO3LYXOM (30 NPOBEAEHHS
peakLum)

Yucno geneHwit B npubope, 3anonHEHHbIX ra3aMi (Tocne MpoBEaeHNs
peakLum)

Kaxoit ras npopearvposan?

BbiBoap!:
B BbiBogX ykasaTb coZepxaHue Kucnopoma B Boanyxe (8 %).

KowmponbHble Bompocs: 1.KaKoil ra packogyeTcs npu ckurani ocdiopa B Boaayxe? 2.Kakoi 06bém kuenopoga B Bogyxe? CKOMbKO aT0 COCTABNSET B poLieTax? 3.Mokemy Ans NpoBedeHUs akcnepumenTa bepyT ubbiTok docdopa?

4 Kaxoit ra3 ocranca B konokone nocnie cropakus docdiopa? 5.3aganua ana nogroroeku k TWA, BMP Yaxute, B Kakylo rpynny BXOBAT BELIECTBA, 3arpAsHALLME BO3ZYX:

1. BomAHO/ Map, YesMCnbit a3; 2.CEPHICTLIA a3, OKCUTbI 30Ta; 3.KHCTIOPOR, a30T; 4.7emui, wenopon

9 ¥nacc

HdeMoHcTpauunoHHbIN 3kcnepumeHT Ne 1. «TennoBow achchekT pacTBOpeHUs BellecTB B BOAE»

Teopemqecxaﬂ 4aCTb. PaCTBOpE‘HVIe BELLECTB MPeacTaBnAeT coboit crioxHoe (bVISI/IKO-XI/IMVNECKOG fBNEHVE, 3aBUCALLIEE 0T MPUPOAEI pacraopéHHoro BELLIECTBA U PacTBOPUTENA, 0T TEMNEPATYPbI U KOHLIEHTPaLK 06pa3y+0Luerocq pacteopa.
|'|p|/| PacTBOPEHIM KpucTannUECkuX BELUECTB B BOAE MPOMCXOAAT TPU OCHOBHBIX MpoLecca. 1.Pa3pymeHme KpVICTaJ'IJ'IquCKOIh peLLIéTKVI pacTeopaemoro Bellectea — SHAOTepMquCKMVI npodwecc.

1. Twgparauws, T.6. B3UMOBENCTBIE YACTUL (KOHOB UMW MOMEKYN) PACTBOPSIEMOTO BELLECTBA C MONEKyNanit BOR! — 3K30TEPMMYECKA MpoLiecc . 3.MepeHoC rMEpaTMpOBaHHBIX YaCTUL OT FpaHWLIbI KPUCTANT-DAcTBOp B OBLLYIA 0BBEM pacTBOpa, 3TOT MPOLIECC HE CONPOBOXTAETCH HU BILEMEHHEM, Ht

NOrOLLIEHWeM TennoTel.
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B 3aBCAMOCTH OT TOr0, TENNOBOA SADEKT KaKOTO U3 [BYX MPOLIECCOB (A3pyLLEHHe KDUCTANNA WnW TvapaTals yacTul) npeobnagaet, obluwi TennoBoii SEKT PACTBODEHHS MOXET ObiTb BEMUUMHOM NOMOKMUTENIBHOM UMW OTPULATENBHOM.
Mpakisectas vacts. Lesib pabombi: onpegendTs Tennosoii shdekT pacTBopeHis CEpHO/ WCTOTbI, MEPOKCHZA HTPHA W HYTaTa aMMOHNS .

[Nepeyerb damyukos yghposoli nTabopamopuu; faTHMK TEMMEPATYPbI NATUHOBLIN .

[HonomHumensHoe obopydogarue: cTaka Ha 150 Mn - 3 WT.; CTEKNAHHAs Nanouka; NPOMbIBanka; MepHas npobupka; wnatens — 2 T .

Mamepuaribl u peakmuebl: (epHas MeioTa (YOHU .); TIPOKCHE HATUS KDHCTANTMYECHUIA; HWTDAT aMMOHMS .

TexHuka GesonacHocmu: 1.CepHas KcnoTa 1 TIPOKCUE HaTPWA SBNSIOTCA arpeccvBHbIMA BeLLecTBaMM. Heobxomumo ocTeperaTbCa Ux nonagaHus Ha Kowy v oexay. 2.bepeys rnasal 3Heofxomumo nomHuTb npasuno paseeneHis kucnot. 4.Ha paboyem mecte LomxHbl ObiTb Hedpanu3yioLue cpencTea: 2%-Hoie
PacTBOPbI MUAPOKAPOOHaTa HATPHS W YKCYCHOI KUCROTb.

UHCmpyKyusi K 8bIMOTHEHUIO:
1.B nepeuit CTakaH Haneitre 50 mn Bogbl. 2.C nomowsio faTdMka onpegenuTe eé Temmeparypy.

1. Orwmepste 1O M KOHLEHTPPOBHHOVH CEPHOM KUCMOTbI # MEQNEHHO, MW NepeMELLIMBaHWY PACTBOpa CTEANAHHOV ManouKoii BnvBaiime cepyto kuenory. OBpaTUTE BHUMAHHE Ha NOPSAOK CIGLLMBAHWS BORS! W CEPHOI KACTOTbI! CrIETe 3a VaMEHEHYEM TEMNEpaTyp! Mpi PACTBOPEHWH KcnoTsl, Haubonee
BbICOKOE OKA3aHHE TEMMEpaTypbl 3aHecuTe B TaBmuLly. [laTuvk TLaTenbHO NPOMOiATe BOROM.

2. Bo BTOpOVi CTaKkaH NOMECTUTE 0Kono 8 I TBEPAOT NOPOLLKa TWZPOKCUZA HATpUs W Bneitre 50 M Bombl. OnycTaTe: faTyuk TeMNepaTypsl # nepewelaiime pacteop. OTMETbTE CaMOE BLICOKOE 3HaueHKe Temnepatypel. TaTeNsHO MPOMoiiTe JaTuuK BOAOH.
3. BTpeTwi CTakaH HachiNbTe 15 T MENKOKDUCTANNAYECKOTO HTPATA aMMOHUS M MpwneiiTe 50 Mn Bogel. OMYCTUTE faTywk TEMNEpaTypbl M BLICTPO NepemewtaiiTe pacTsop. HauGonee HU3Koe 3HaueHve TeMneparypbl 3aHecuTe B TabmuLly.

PesynbTarsl u3vepenwilhabnioneHuii

Wccneayemas cucrema [ucTanaupoBakHas Boga Bona + H2S04 Bopa + NaOH Bona + NH/ANOJ

Temneparypa, °C

Bbi800dbi:

Orpasitb, Kakoit Tennosoii achchexT npeoBanaet npu pacTBopeH B BOJE CEPHOI KICTOTI, HITPaTa aMMOHWS, TWEPOKCHIA HaTpi.

KoHmpornbHbie eonpochi:

1.06bACHMT, N0YEMy MpH PACTBOPEH OBHIIX BELIECTB B BOJE BLIAENAETCA TennoTa, Apyrux — nornoluaetea. 2.MTpeanonoxuTe Tennosoi adhext npoLecca pacTBopenws B Bode rMAPOKCIAA kanus.

MpakTgckas pagora No 1. OmexTpOMMTSI W HEANeKTPONMT
Teoperweckas Yacts. Tpw PACTBODGHMM B BONE MOHHBIX COBTMHEHME NONADHBIE MOTBKYMIbI BOMbI ONpYKAIOT (COMbBATHDYHOT) 3ADAKEHHBIE WOHbI, NEPEBOTS MK B PacTaop. MOnexynapHble COBTMHEHHS COMBBATHDYIOTLA, HO He PACTARAIOTCA HA MOHbI . B MeBOM Cnyyag Pactaop MPOBONMT STGKTDHYECKMA TOK, BO BTOPOM HeT

OnpepeniT NPUHAANERHOCT: BEWECTBA WT PACTBOPA BELIECTEA K AMEKTDONUATAM MOKHO TpW TIOMOLLM MSMEDEHHS SMEKTDOMDOBOZHOCT. EChM anexTponpoBOgHOCT> BEMWka, TO MCCTIEAYeMbIl 0BBLEKT ~ 3NeKTPpONUT. ECIv 3HaYeHe aneKTponpoBOAHOCTM MeHblug 20 MKCM/CM, TO 3TO HE3NIEKTPOIUT .

[IpakTdectas Yacts.
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Lens paﬁombr: ONPEREmMTs  NPUHAANEXHOCTL  BELLECTB, CMECEM BELLECTB PacTBOPOB BELIECTB K ONEKTPONUTAM W HEINEKTponUTaM .

[epeyerb damyuKos Lugpogoli naBopamopuu: SATYMK ANEKTPONPOBOAHOCTY . [lononHUTENbHOE 060PYAOBAHUE: CTaKaHbl Ha 50 MM, WTATMB C 3aXUMOM; NpOMbIBANKa . MaTepuansi i peakTiBbl: [MCTANNUPOBaHHAS Bona; no 20 MM 3TWN0BONO CTupTa, Genaima, kepockHa; 5%b-Horo pactaopa
caxapo3sl, pacteopa cnupra (1:1), S5%-Horo pacteopa xnoputa Hatpus; S5%o- Horo PacTaopa XopoBOROPONa; 5%0-HOro PacTBOpa MMAPOKCATA HATPHA, NOBADEHHa conb (TeEpaas), caxap (TeEpmbii) .

Textuka besonacHocmu; Mpu paboTe C ropioYMMA XUEKOCTAMM (CrapT, BeHaw, kepocuH) BOAUM HE JOMKHO BbiTb OTKDLITOTO OTHA.

UHCmpyKyusi K 8bIMOTHEHUIO:

1.B craka nomecrvTe noBapeHyto COMb M OMYCTATE B CTakaH LaTuWk anexTponpoBOAHOCTA . MPOBOZUT N CONb aMexTpHHectwit Tox? 2. AHanoruuHble AeiCTaus MposenwTe ¢ caxaposoil . 3 . B cTakaH Hane#ite 20 Mn UcCnedyeMoro pacTeopa.
1. Onycrume B HET0 a4 aNeXTPONPOBOBHOCTH, 3AKPENNEHHBIA B Mamke LuITavBa. HabmtofaiiTe 38 UAMEHEHVEM 3HaugHNs aNEKTDOMDOBORHOCTA. KOra NOkasaHwA Aaruiika NEPECTAHYT VSMEHSTLCS, 3anMLLTe ero 3HaueHve B Tabmmuy .

2. (O6parure BHuMaHve! [laTuuk NOCTE KaK0r OMbiTa TLLATENBHO NPOMBIBAETCA BOROM. 6.3aTeM JaTyuk OnyCTTE B CREAYHLLWNE PACTBOP . AHANOTMYHbIE HEICTBNS NpoenaiiTe o BCEMM pacTBopaMyt. PeaynbTarbl u3MepeHuii

Ne onira Hazgat¥te BelLecTa, pacTeopa 3Haverue AMEKTPONPOBOAHOCTH, MkCuicu SJ'IeKTpOJ'IVIT JMA- HeaneKTpomuT

1

2

KoHmpornbHbie 8onpochi:

1.06palLaloT BHUMaHWe, YT0 KU JYCTAINUPOBAHHAS BOLA, HiM TBEDAAS COMb He MPOBOAST SNEKTDUMECKTO ToK. TEM He MeHee PacTeop COnv B BORE MPOBOBMT aNEKTOMYECKAt Tk, 10 3HaWiT, YT B PAcTBOPE OTRYRA-TO MOSBNAIOTCA NOABMKHbIE 3apsbl. Mo 410 HAOMKOAGHUE BBOLAT OMPEReneHve anexTpomuTa U
MEXaHYSM SMEKTROMUTHHECKOM [CCOLyIaLIMM,

2 . Beerna 1M BOZHbIE PacTBOPLI BELIECTB MPOBORAT anexTpUdeCkWit ToK? He Beeraa, T.e. HeKoTOpble BELLECTBA He AAHT MOHOB M PacTBOPeHmt . OT0 — BELIECTBA C MONEKyNTPHOM KpHCTannuyectoit pelwetioi. 3.3aganng ang nogrotoswu k WA, BIP
A)K xopowo pacTBopuMsiM 3MEKTPONUATAM OTHOCATCS:

1 .mgpokeu Bapus; 2.poccpar mamus; 3.cynbdua mean(11); 4.kapbonar kansius. B) dnextpuseckuit Tox npoBoguT:

1.paCTBOP 3TUNOBOrO CTUPT; 2.paCTBOP MULEPUHA; 3.pacTBOP MIKOLI; 4.pacTBOp rMZPOKCHEA KambLys.

NaboparopHbit omsT Ne 1. «Bnusue pacTopuTens Ha mvccouyauyion

Teopewecxaﬂ Yacts. Bo MHomx XNOpUAax NepexopHblX METannoB CBAM UMEHT B SHAYMTENBHOM Mepe KOBAMEHTHBIA XapakTep . Manononﬂpnue pacTeopuTeni (CI'II/IpT nnu aLlETOH) COMbBATUPYHOT MONEKYNbI LENMKOM. an fi06aBnexuy BoRb! OHa CONbBATUPYET MOHbI, BbI3bIBAA
AMEKTPONUTUECKYI0 AUCCOLMALIMIO . uBeT pacTeopa npu 3Tom
JIMEHAETCA, @ 3NEKTPOMPOBOAHOCTb PE3K0 BO3pacTaeT .

Mpamueckas yacto. Llens paboTbl; cchopMupoBaT MPeACTaBNeHME O PONM PACTBOPUTENS! B ANEKTPONHTAYECKOR AUCCOLMALIM,

MepeyeHb damyukos Yughposol nabopamopuu; AATYNK SMEKTPOMPOBOAHOCTH .



JononumensHoe 06opydosanue: fiBa BLICOKMX XMMUYECKMX CTakaka (50 Mn); CTeknsHHas namouka.
Mamepuanel u peakmugsl; CUCI2 6e380HbIA (MMEET KOpU4HEBbIA LBET . TonyyalT, Harpesas KpUCTAnnorAZpaT B Yallke ANd BbinapuBaus . XPaHaT B MNOTHO 3aKPLITOM COCYAE); aLETOH UAM CrMpT .
TexHuka 6esomacHocmu; 1 . CvpT v aleTOH - ropiowie BelecTsa. He ucnonb3osaTb OTkpbIToe nnams. CrewanbHble Mepsl Ge3onacHocTi npu pabote ¢ ropioyumm xugkocTamu. A3BeraTb nonagaHus coner Meav Ha KOXy v OBexXay, Tak Kak OHU SIAOBWTEI.
2. Mpu nonagaHmt CMbITe XOMOBHOW BOAO Oe3 Mbina.
UHCmpyKuusi K 8bIMOSTHEHUIO:
1. B xumuyeckuii ctakaH Hacoinbte ~0,5 1 6essoatoro xnopuaa meay (1) CuCl2 u Hanedie ~25 Mn cnupTa vnu aLeToHa .
2. PacrBopue BELIECTBO, NEPEMELLMBAA COEPKAMOE CTakaHa CTEKMAHHO nanoukoi. ECnu pacTBOpUTB COMb MOMHOCTBIO HE YAAETCH, akKypaTHO CRIeTe MonyYeHHbIA pacTBop B APYTOM CTakaH.
3. Torpyaime B pacteop Wyn [aTwKa SNEKTPONDOBORHOCTA W WBMEPBTE  3NEKTPOMPOBOGHOCTH
4. Ofpatume BHUMaHMe Ha LIBET pacTBopa. Mpunedite k pacrsopy 25 M Bogyl. Mepemeluaiire, 06paTUTe BHUMAHHE HA U3MEHEHHE OKDACKM. 5./13MepbTe aneKTPOMPOBOTHOCTL NOMYYEHHOTO PacTBopa .

PesynbTarsl u3vepenwilkabnioneHui

Belwecto | 3nexTponpoBoRHOCTb B CMPTE (aeToHe) INeKTPONPOBORHOCTb Nocne A0BaBNEHHA BOgbI

Xnopug megu (1)

Brigodsi: OTpasuTh BMSHWE PACTBOPHTENA HA SMEKTPOMPOBOZHOCTL COMM.

KormporsHsle gompockr; 1.0 YéM CBIBETENLCTBYET POCT SMEKTPONPOBOTHOCTY oMM Mpyt fioBarexun Boasl? 2 . Mouemy u3MeHsieTca UBeT pacteopa? 3 . Kak BIMSET npvpona pacTBOPUTENS Ha SMEKTPONUTUYECKYI0 ANCCoLMaLmio?

TaBopatopHbiit ombiT Ne 2. «CunbHble 1 cniabble aNeTpONUTHI»
Teopemseckas Yactb. SMEKTDOMMTaMU HasbiBaKOTCA BELLIECTBA, PACTANAIOLIMECS Ha HOHbI BCTEACTEHE aNKTPOMMTHYECKOi

Avecouuanm. Pacraopm MEKTPONUTOB ABNAOTCA NPOBOAHUKAMY BTOPOr0 POAa, Tak Kak npoBOAAT SJ'IeKTpM‘{eCKVIIZ TOK 3a CYET oHOB. Mo cnocobHocT KSJ'IeKTpOJ'IMTVNeCKOﬁ AUCCOLMALMM aNEKTPONUTLI YCTIOBHO PA3AENAIOT Ha CUMbHBIE U cnabbie. CunbHble ANEKTPONMUTEI NPAKTUYECKU NONHOCTBIO AUCCOLMMPOBAHEI Ha OHBI B
pa353BJ’IeHHbIX pacTeopax . K Hum oTHOCSTCS MHOTUE HeopraHi4eckue conu, HeKOTOPbIE KUCNOThI 1 LenoYu

. Cnabblg anexTpo- MWTbl JWILLIb YACTHHHO AMCCOLMMPOBAHBI HA HOHbI, KOTOPbIE HAXORATCA B JMHAMUYECIOM PABHOBECHH C HEAMCCOLMMPOBAHKBIMI Monexyniamk . K cnaGbiM aNeKTpONMTaM OTHOCATCS MHOTUE OpraHUECKUe KUCTIOTbI M OCHOBAHUS! .
MpaTusectas Yacts. Lles1b paGombi: onpetenuts, SBIAIOTCA M BbiAAHHbIE BELIECTBA CAMGHBIMU U CRABbIMit SNeKTPOMUTAMM Ha OCHOBAHWH WMEPEHWS NEKTROMDOBORHOCTH WX PACTBOPOB .
[epeyeHb damyukos LPO8oli nabopamopus; AATYUK ANEKTPONPOBOAHOCTA .

JononxumensHoe 0bopydosanue: Tpu XuMMYECKUX cTakaHa (25—50 Mn), mpombiBanka C AWCTUNIMPOBAHHOA BOJON .
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Mamepuarnbi u peakmuebi: 10 Yo-Hble pacTeopbl CONHON, a30THOM U YKCYCHOI KACNOT (KenaTenbHo B KanembHUuAX); (umbTpoBanbHas Bymara .

Texxuka besonacrocmu: Cobntogaiie mepbl BeaonacHocTv npu paboTe ¢ KMCOTaMy 1 LLenoyamu.
UHCcmpyKuusi K 8bIMOSTHEHUIO:
1. B pu crakaHa Haneitre no 25—50 mn AuCTUNMMPOBAHHOM BOAbI.
2. B nepsbiit crakan go6asbTe 1 Kannio YKCYCHOIA KVCTOTbI, BO BTOPOW — COMAHON, B TPETWH — A30THON,

3. VlaMepbTe aneKTpONPOBOIHOCT KAXZOMO ACTBOpA, BITPAR (LyN (WNTDOBANLHOM GyMaroii noce KaX70r0 U3MEPEHWS . PesymbTaThl yaMepeHui

Ne 3HaveHue anexTponpoBogHocT, MKCMICH HasBahwe BbigaHHoro BelLecTa
npodbl

1

2

3

Bbigoder: OtpasiTe MPMHAEMEXHOCT BELIECTB K CAMbHbIM M CnalbiM  anexTponuTam. KoHTpombHbie BOMPOCH:
1.Io4emy pacTaop COMSHOV KUCAOTLI NyulLe MPOBOZUT AMEKTPYECKNTE TOK O CPABHEHHK) C PACTBOPOM YKCYCHOI KucnoThi? 2K KkakuM 3MexTponuTam OTHOCUTCS PacTBOp a30THoii kuenoThl? 3 . 3apatme ans nogrotosku k TA, BIP

QopMynsl TOMKO CRabblX 3MEKTPONMTOR MPEACTABNEHI B PAAY:

1.Ca(0H)2, H2S, H2S04 2.HPCO3, NH3HDO0, HP'S 3.KOH, KNO3, HCl 4.2nS04, MgCI, HBr

[lemoHcTpaLmoHHbi onbT N2 2. «/A3yueite BIUSHHS PasTMyHbIx CAKTOPOB Ha CHOPOCTH PearLiyit»
Teopersecias Yacts. CYLLIECTBYIOT PasHble MOSMCQMKALMM NUBOPA AN UBYNEHHS. XUMUMECHX Pearuui. B ofHO KOHCTOYKUAM ponlb peakTopa BbINOMHAET oBbiunas npobiupka, 8 Apyroit, Gonee coBPEMEHHON, — cocys JlaHgonbTa.

OpHaKo TexHHKa AEMOHCTPALM SHCEPUMEHTA 0CTAETCA OFMHaKoBOM. MIGHSETCH MuLLb MOpSIZOK CMELLUBAHUS pearipytoLLyx BelwecTs. CHavana B MpobUpy-PeakTop 3amuBagTcs pacTBop KUCMOTHI, @ B HETO NOMELLAeTCs TBEPHOE BELWECTBO (LMHK, MpaMop).
MpaTudckas Yacts. Llenb paboTbl: wayuT BIMSHME PasnidHbix (haKTOPOB Ha CXOOCTb XMMMUECKOM peakLim.

[TepeyeHb damyukos yUGhposol TaBopamopuu; AATYMK TeMNEepaTypbl NNaTUHOBBIA.

LononHumenbHoe o6opydosarue: mybop Aa Hydexis CpOCTH XMMANECHK PeakLyl; anekTpHYeCkas MIWTKa; CTakaH Xvideckti ka 250 M, LUNaTens; KMCTanUsaTop N9 MPOMbIBaHKS COCYA0B JlaHgonbTa; npobupku MX-21 (3 wr.) .

Mamepuansl u peakmussl: consHas kucrota (4%-Hoiit); consast kucnota (L0%-Hblit); Kycodki MpaMopa; NOPOLLIOK Mpamopa; YKCycHast kucroTa (6%- Holl); LukK; nepokciy Bogopoga (3%-Hblit); auokena mMapradua (1V) .
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TexHuxa besonacHocmu; Cobniogats npasuna paGOTbI C KMCMOTaMM W HarpeBaTemnbHbIMA ANEKTPUHECKUMM r|p|/|60- pamn .

UHCmpyKyusi K 8bINOIHEHUIO!
Onbim_1.Bwsue MpUpoRsl PearpyIOLIX BELLECTB Ha CKOPOCTH XUMUMECKOH peaKLum

B onHo konewo cocyna Mangonsta Haneitme 3 Mn 1 M pacTaop yKkcycHoit kucnoTl ( 6%-Helit pacTeop), B Apyroe Konewo noMectute 2—3 rpakynsl Wikka. Bo Bropoii cocys Man- fonbta Haneire 3 Mn 1 M conswoit wenotsl ( 4%-Hbliit), B [pyroe KoneHo — 2—3 TpakyMbl LyHa
TpucoeguHuTe cocysbl JlanmonsTa k MaHoMeTpHdectuM TpyBiam.

Obpamume aHumaHue! OpHoBpeMerHo nepeneiite wicnoTel B cocynax NlawgonsTa k makynam Lykka. CpasHime YOBHA XUBKOCTH B MaHOMeTDUMeCkMX Tpybiax. Yuallecs [enaioT BbIBOS O Pa3HOI CKOPOCTY XVIMUYECKVX PeaKwvii .
Onbim 2. BrwisHie KOHUEHTDALWMM PEaTUpYIOLX BELLIECTB Ha COPOCTb XUMUMECKOH peakm

B oaHo KoneHo cocyna JlangonsTa Haneiite 3 Mn 4%-Hoi CONSHOI KMCMOTS, B FPYFOE KOMIEHO NOMeCTUTe 2—3 rpanymsl Lukka . Bo BTopoit cocyq Jlawgonsta Haneitre 3 M 10%-Hoit CONSHOiA KUCAOTI, B ApyTo KoneHo — 2—3 maHymbl Uka. Mpucoeawkie cocymbl Mangonea k
MaHOMETPUSECkMM TpyBram.

Ofparute BHumanve! OpHOBPEMEHHO Nepeneiite KCToTbI B cocynax JlawgonsTa k maHynam Lukka. CpasHiTe YPOBHM KILKOCTA B MaHOMETpHuECX Tpybiax. Yyaluvecs [lenaioT BbIBOS O PasHOit CODOCTI XMMHIECHK peaKLnit.
Onbim 3. Brwsve TeMriepaTypsl pearvipyioluX BELLECTB HA CKOOCTb XMMMMECKOW peakLyt

B oaHo KoneHo cocypa Jlangonsra Haneiire 3 mn 10 % consHoi KACTOTbl, B Apyroe KOMeHO nomectute 2—3 rpaymsl Uubka . Bo Bropoit cocyd MNawgonsra Haneime 3 mn 10%-Hoi cons- HOW WICTIOTGI, HarpeToit Ha BogsHoit 6are fo 50 °C, 8 apyroe koneHo — 2—3 fanynbl Likka. Mpucoemuhime
cocyibl lanmonsTa k MaHOMeTpUHeckvM Tpyiam.

Ofparute Baumanue! OpHoBPEMERHO Nepeneiite KCAOTBI B cocygax JlangonsTa k fpaHynam Luka. CpagHiTe YOBHU XWTKOCTH B MAHOMETDUMECHIX Tpybkax. Yualuuecs [ienaioT BbIBOL O Pa3Hoit CKOPOCTM XUMUYECKUX peaKwmii .
Onbim No 4. BruisiHie MOBEPXHOCTY COTDUKOCHOBEHS ErMpyIoLMX BEWIECTB Ha CKOPOCTb XUMHECKOM peakuym

B oaro koneHo cocyaa NlangonbTa Haneiie 3 mn 4%-Hoit CONSHOM KMCROTI, B APYTOE KONEHO noMecTuTe 1 T Mpamopa, B3ATOr0 B Bige Kycouka. Bo BTopoit cocys Mangonbra Haneite 3 Mn 4%o-Hoii consHoit renoTbl, B Apyroe koneo — 1 1 nopowwka Mpamopa. Mpucoeaunure cocyabl Jlakgonsra k
MaHOMETPH4ECkAM TpybKaM.

Obpamume sHuUMaHue! OpHospeMeHo nepeneiite wcnoTsl B cocyaax angonbTa k Mpamopy Luka. CpasHie YPOBKM XMZKOCTH B MaHOMETPHYECKX TyBiax. Yualumecs fenaiT BbIBOZ O Pa3HOM CKOPOCTH XUMUYECKUX peakUuit.
Onbim 5. Bruse Katanusatopa Ha CKODOCTb XMMMYECKOH peaKuum

B crakan ¢ Bogoil, Haeroii Jo 50 °C, noMecTiTe 2 AEMOHCTDAUMOHKbIE MpoBpiw ¢ 2 MN 3% -HOTo PacTeopa Nepokcua BoRopoa. BbinepviaaioT npobupi 8 Boke 0kono 2 My, M3enexve MpoBiupkw w3 BOTSHOM Gakyt U MDOZEMOHCTOMPYIITE Y4aLLMMCS PE3yIibTaT — Ha CTeHkaX MpoGUMpKM NOSBUC Ny3bIDbKH rasa
Kicnoposa. B ogHy 13 MpoGipok BHECUTE Ha KOHYMKe LunaTens Auokcua Mapranua (V) . HabniogaioT aHepriyHoe BbleneHye kUCTopoga.

KoHmpornbHbie 8onpochi: 1.0T kawix haKiopos 3aBUCAT CopocTs Xumsectoi peakym? 2.Modemy pasnoxerve neporcuta BOGOpoda B mpucyTcrem auokcuna Maprania (1V/) cHavana MET oueHb GbICTPO, a 3aTeM 3aMeanseTca?

1. 3apaHus ANA paseuTis ChYHKLMOHAMBHOA TPAMOTHOCTH:
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B TpH OZUHAKOBLIE MPOGUADKH Y4EHIY HANMNM N0 5 M PACTBOPA CONSHO KCOTSI OBMHaKBOH KOHLSHTDALMA. B nepeyto npoBupky NONOXWTA CTOYKKH Xenesa, B0 BTOPYIO — CTRPKKI LIMHKA, B TPETBIO — CTPYXKA HEM3BECTHOTO CBETNOO ApKO BnecTsiLuero

MeTanna. Haubonee WHTEHCUBHO Bbiflenexwe ra3a Habionanvt B TpeTbed MpoBupKe C Heu3BECTHBIM MeTaniom. Bo BTopoil Mpo6pKe ¢ LIMKKOM MHTEHCUBHOCTS BLiZIENeHHS ra3a Bbina MEHbLLE, YeM B TPeTbeit. B nepoit npobupke ¢ Xene3oM UHTEHCMBHOCTb BbIENEHHS ra3a Bbina HaUMEHbLLEH.

a)[leiicTaie KaKoro chakTopa, BIWAIOLLENO Ha CHOpOCTb peakymt, Habntogank yuawmecs? 6) Kakoi MeTann Mor HaxomuTbeA B TpeTeeit Mpobipke? 3anuLuuTe Hasgake MeTanna.

1

Ha rpathKe MPeCTaBNeHa 3aBUCMMOCTb KOHLEHTPALMNA MCXORHBIX BELLECTB W MPOZYKTOB PEaKLim 0T BOEMEHI NpOTEKaHNA peaKLm: Puc. 20. I'pacbvm 3aBUCUMOCTI KOHLEHTDALWM WCXOPHBIX BELLECTB U MPOAYKTOB peaKLum 0T

BPEMEHH MPOTeKaHUS peaKLuk

OHPGJJEJ'IMTE, Kakaa KpuBad OMUCHIBAET UIMEHEHNE KOHLEHTDALMM UCXOAHLIX BELLECTB, @ Kakad — MPOQYKTOB peakuu .

(epeyeHb AOCTYMHBIX MCTOYHUKOB MHAOPMALMH

1.Bacunbes B.M., Mopososa P.I1., Kowepruta J1. A. Mpaktikym no aHamutudeckoit xumuw; Yue. nocobue gnd By3os -M .. Xumus, 2000 . — 328 ¢ . 2l pocce 3., Baiicmantens X. Xumus ans ntobosHatenbHbix. OCHOBbI XMMUK W 3aHUMaTeNbHbIE OnbiThl. [P . 1974 .
Mep . cHem .- I1.: Xummg, 1979.

—392c.

1.
2.
3.

Oepnronby B.®. Mup ogbl. — J1 . Hegpa, 1979.-254 ¢ .
Kumuw A.M . Obwas xamus . TMpakragym L-mukpo . Pykosocteo ana crysertos . — M .: MIAY, 2006 . — 322¢ .

Wcnonb3oBakue Ludposbix naboparopuii npu 0ByyeHuu xumnn B cpenHeit wkone/ becnanos M. 1. Lopocbees M.B., Xunux LM ., 3umuna A

M., Opxekosckuit TA- M .. BUHOM . Tabopatopust aHanuii, 2014 . — 229 ¢ .

1.
2.
3.

Kpuctannsl. Kpucrannorugparsl: Merogusecie yrasanns k naboparopibim paboram. Mudraxosa H. LLI., Metposa T.H., Paxmarynnua W. ®. — Kasanb: Kasaw. roc. texson . yu- 7., 2006 . — 24 ¢ .
Neexcon 11 .A. 100 Bonpocos 1 oTBeToB no Xumiw: Marepuansi AnA WKONbHbIX peciepa- TOB, (akymbTaTuBHbIX 3aHSTM U Cemunapos: YuebHoe nocobue. — M .. «/sparenscteo ACT»: «MapaTensctBo AcTpenby, 2002 . — 347 ¢.

Neercon W . A . Xumnvecwie pearum: Tennosoit adcpexr, pasosecue, cropocts . — M .: OO0 «Magatenscreo Actpens, 2002 . — 192 ¢ . 9.JIypse KO. HO. Cnpasouik no aHamutiyeckoit xvmun. — M . Xumus, 1971 . — C . 71—89.10. Hasaposa T.C.,
Ipabewkwit A A ., Nasposa B. H. Xumuueckuit akcnepumenT B wrone . — M .: Mpocselwenme, 1987 . —240 ¢ .

Heopramugckas xumwsi: B3 7.MMog pe. KO . [ . Tpembakosa . T . 1: Ousiko-XuMIMECKIE OCHOBGI HEOpraHkHectoit xumimw: YuebHik Ans cry. Bbictu . yue6 . sasegenu/M . E . Tamm, KO . [1 . TpeTbsikos . — M .: Msgatensckuit ueHTp «Akagemusn, 2004 . —
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